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' NASA - JSC

Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. _.

Date: I't lZ_/q _f
Time: 2_2.o

Conditions: _- ._ _(0
Staff: _'t'_L_ _

Target Description: Projectile Description: T _; _ %@ _"- _t ['_'_s _ t.o'k. _:d.g,, .
e

Serial No. _ __" T'_ _-- Projectile Dimensions: . _ ? g- _"_ g . 23"-

Obliquity (deg.):/--<gO_ Projectile Weight (g):
.. _ _ Sabot Weight (g): __

.... ,,t_ /O - Total Weight (g):

i Gun Pressure (psi): PI:_ °_ _, P2:J_@___Q P3: (_ _

Velocity Measurement:¢ ,

Measurement Time _ VelociW (fps)
1

i 2

'_ A_e. '-t'/(

Tile Damage Assessment:

Crater (Y'_ Length: Width: Depth:

Volume:. (Weight of Sand x Sand Density _)

Cracking (Y& Describe):
Tile

// '

, Comments:

k.. " " ,

r3 {/



NASA - JSC

Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

• " Test No. ,(_

Date: 12]Zg/_
Time: "z"._ 5""

Conditions: _-_ ,_ _ e)(3_
Staff: "v_u i.x- "

Target Description: Projectile Description:
it pr _f

Serial No. _ T_ _-- Projectile Dimensions: . ._z_X. _? K . ZS

Obliquity (deg.): _ 0° ' Projectile Weight (g):

Sabot Weight (g):
Total Weight (g): - [

Gun Pressure (psi): PI: 6Or_.,p2: qO _ P3:(_60

Velocity Measurement:

Measurement Time (us) Velocity (f-ps) f
I
2

Ave. c_9 5"

Tile Damage Assessment:

Crater (Y/_) Length: Width: Depth:
f

Volume: (Weight of Sand _ x Sand Density .____) 'i

Tile Cracking (Y/ Describe): _ ._

Comments:

I

i



NASA - JSC

- Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

" Test No.

: Time: .3 '._0

Conditions: 5_ _,,_ _)b"
Staff: _ C_

Target Description: Projectile Description:

Serial No. _'l'k--"-r-i(_--. Projectile Dimensions: ' _'`_" _? "_- Zg "

: Obliquity (deg.):_____O_ Projectile Weight (g):

i ___.___ @ Sabot Weight (g):
t ______.___ l_ Total Weight (g): __
c ff'o

i Gun Pressure (psi): PI: (_o_____0,P2: _ _ P3: (P_

r Velocity Measurement:

Measurement _ Velociw (f-ps)
' 1

2
Ave. ling

, Tile Damage Assessment:

{ Crater (YI_: Length: Width: Depth:__
\

Volume: (Weight of Sand _-- x Sand Density __)

Tile Cracking (Y_)- Describe)_:

/'46 "D___---f
L

Comments:

f
!



r_

NASA - JSC
Orbiter Tile Impact Testing

SwRI Project No. 06-7503-005

Test No. L_

Date: I_--t_-_197
Time: 3 ",._0
Conditions: _ _,

Target Description: Projectile Description: i
-¢

SerialNo. FI_'VILL- Projectile Dimensiens: ._7_._ K.2_"

Obliquity (deg.): _'o _ Projectile Weight (g):
Sabot Weight (g):

Weight (g):,
Total

Gun Pressure (psi): PI: @00 P2: P3:
(3O

Velocity Measurement: i

Measurement Time (us) VelociW (fgs) c
1
2

Ave. i f 9-_t

Tile Damage Assessment:

Crater (Y@) Length: Width: Depth:

Volume: (Weight of Sand x Sand Density __.____3
,,x

Tile Cracking (Y@- Describe): (

Comments: i



NASA - JSC
Orbiter Tile Impact Testing

SwRI Project No. 06-7503-005

Test No. LI_

!:2: Date: 1
Time:

Conditions: S_, _, _- (_ f.o
Staff: _/_ _ u

Target Description: Projectile Description:
t( _fit

Serial No. _-/_- _'_ k,k Projectile Dimensions: .,(b? -ft._,TX, _c5"

, Obliquity (deg.):. _0 Projectile Weight (g):
'} Sabot Weight (g):

Total Weight (g):

Gun Pressure (psi): PI: _00, P2: _ C, P3:£o0 0

; Velocity Measurement:

Measurement _ Velocity (fps)
1
2

Ave. / Yt/O

' Tile Damage Assessment:

Crater ( Length: Width: Depth:!

, Volume: (Weight of Sand x Sand Density __)
i

! Tile Cracking (y__ Desc?e)o: -_)_,,, _ _/¢_,



NASA - JSC

Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No.

Time: lt_2qO
Conditions: 5. 6 fro

Staft: _(_

Target Description: Projectile Description:
i, _ I/"

SerialNo. _'1"_ S'_Q_- Projectile Dimensions: .Tfq X. _' X. 2S

Obliquity (deg.): egOc' Projectile Weight (g): __._@

Sabot Weight (g):Total Weight (g):

Gun Pressure (psi): PI: (o00> P2:/00 _, P3: GO0

Velocity Measurement:

Measurement Time (us) Velocity (fps) [
1
2 /

Ave. / £5 o

Tile Damage Assessment:

Crater (Y Length: Width: .Depth:

Volume: (Weight of Sand x Sand Density _)

Tile Cracking (Y/_- Describe):

i

Comments: {



NASA - JSC
Orbiter Tile Impact Testing

SwRI Project No. 06-7503-005

Test No. _

Date: {_/1_[_ _
Time:',II'"_o
Conditions: _c, _ _ _ r)0_

i Staff: "_:;L(..- °_
i

Target Description: Projectile Description:
It II

Serial No. _"I_f _ (Jr Projectile Dimensions: ._"_"ff. Ff_ )_. _5"

ONiquity (deg.):__J _-o Projectile Weight (g):
Sabot Weight (g): __

Total Weight (g):

Gun Pressure (psi): PI: _C_),P2: _O ., P3:_00

Velocity Measurement:

Measurement Time (us) Velocity (fps)
1

Ave. _3 (
(

[ Tile Damage Assessment:

i Crater (Y/_. Length: Width: Depth:

Volume: _ (Weight of Sand x Sand Density __)
i

i
Tile Cracking (Y/g- Describe):

i /'3o "v_¢ _ _._
¢

: Comments:

{



NASA - JSC
Orbiter Tile Impact Testing

SwRI Project No. 06-7503-005

Test No, (49

Date: _2.{Z_/7 _"

Time: /[ ', Z o
Conditions: _ (_c?o __

Target Description: Projectile Description:

Serial No. _'_V"_, _ Projectile Dimensions: , _? X- _ _( . 2 5-

Obliquity (deg.):___._5 o Projectile Weight (g):
Sabot Weight (g): __

____yo Total Weight (g):

GunPressure(p_):m: rOe, P2: _ 5 ,P3: GO©

Velocity Measurement:

' c

Measurement Time (us) Velocity (fps) }
1 i
2

Ave. c] 5

Tile Damage Assessment:

Crater (Y/_: Length: Width: Depth:

Volume: (Weight of Sand x Sand Density __)

Tile Cracking (Y/3_)- Describe):

Comments:



NASA- JSC
Orbiter Tile Impact Testing

SwRI Project No. 06-7503-005

Test No. c_

Date:
Time: Jl'°
Conditions: C _ _

i Staff: _L(x-

Target Description: Projectile Description:

! Serial No. _S- T-',Lt.- Projectile Dimensions: • _ _"K' 8_ g. 2_S-

r- Obliquity (deg.): '15"° Projectile Weight (g):
i . ...--, f. Sabot Weight(g):

_a Total Weight (g):
f
i Gun Pressure (psi): PI:___@__ P2:_ P3:_15 0

i Velocity Measurement:

Measurement _ Velocity (fps)
1

I 2:,

Ave. / _ % _,
.I

[ Tile Damage Assessment:

i Crater (Y/ Length: Width: Depth:

Volume: (Weight of Sand __ x Sand Density__)

Tile Cracking (Y/I_- Describe):

Comments:

L



NASA - JSC

Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No.

Date: ?'l?-ql _ffE
Time: /O',%ff"

ea

Conditions: _,_ ^_.. _ _"

Staff: _C)

Target Description: Projectile Description: _
a L

se=alNo.__t-_:la, ProjeotiieDimensions:,_g, V7"_.zr "
Obliquity (deg.):. '150 Projectile Weight (g): .ll_

Sabot Weight (g):Total Weight (g):

Gun Pressure (psi): PI!_, P2: ooL_ P3:(o0_3
t-

Velocity Measurement:

Measurement Time (us) Velocity (fPS) _-
1 !
2

Ave. ] 6,0 (., (

Tile Damage Assessment:

Crater Length: Width: Depth: !

Volume: (Weight of Sand x Sand Density__) ' '.(
Tile Cracking _)N - Describe): ,,

_
Comments:



NASA- JSC

• Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No.

Time: I(:BS- o

Conditions: 9 _ ,,,-_ c) ji- Staff: "bLG

Target Description: Projectile Description:
I, " l t¢

Serial No. _"'[ _-T, _ Projectile Dimensions:. _ _" - _f _ X. Z F
Obliquity (deg.):_(__ _ Projectile Weight (g):

:..__/-"_" Sabot Weight (g):
Total Weight (g):

f.

Gun Pressure (psi): PI: Cob, P2:___L.___, P3: _oo

[ Velocity Measurement:

Measurement Tim e_e.e.e.e.e.e.e.e__ _ VelociW (f-ps)

f 1
J 2

Ave. _ 'P
i

i Tile Damage Assessment:.

" Crater (Y/I_): Length: Width: Depth:J

Volume: (Weight of Sand x Sand Density .____)¢
!

! Tile Cracking (Y/_)- Describe):

[
!

,( Comments:

. -.- _ s,,s_,rid, (+-I?__72
L.

i



NASA - JSC
Orbiter Tile Impact Testing

SwRI Project No. 06-7503-005

Test No. / 0

Date: 12.12_/c_6
Time: ( I, _0 o

Conditions: _ _ _ _ _c _) /
Staff: _L(_ v

Target Description: Projectile Description: '_
f, ta

Serial No. _ 1_-_-"_ Projectile Dimensions: _ X- _ _" L.V' i

• _
Obhquity (deg.): _,7 Projectile Weight (g): . It __ i

Sabot Weight (g):Total Weight (g): _

Gun Pressure (psi): PI: (_C0, P2: _____, P3:......Q_._

Velocity Measurement:

Measurement Time(us) Velocity (fps)
1
2

Ave. q 7_ 'i

Tile Damage Assessment:

Crater (Y/ : Length: Width: Depth: t

• i
Volume: (Weight of Sand x Sand Density __) i

Tile Cracking (Y_)-Describe): (-

Comments:



NASA - JSC

Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No.

Date:
Time: I'.Fo

Conditions: 5 _"__.'-4- _).) o
Staff: ½t- (_w-

Target Description: Projectile Description:
7

SefialNo. _\_" "t-_L_.- Projectile Dimensions: ._7 ,_._ _c.ZS-

0biiquity (deg.): _ ")° Projectile Weight (g): . II__

______>_ Sabot Weight (g):Total Weight (g):

i Gun Pressure (psi): PI: _9_, P2:_ P3:__@_@_

_- Velocity Measurement:
i

Measurement _ Velocity (fps)
c 1

( 2
Ave. ) _ ST

Tile Damage Assessment:

(i " crater (Y/_): Length: Width: Depth:
(

Volume: . (Weight of Sand x Sand Density __)
f

L

l.. Tile Cracking_]N - Describe):

I

Comments:



NASA - JSC

Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

• Test No. ]-_

Date: }7,j3q _(_
Time: I0: o 0
Conditions: 5-_ _3 (o5 _
Staff: _L(xV

Target Description: Projectile Description: ':
,( .t t_

Serial No. FI_- _'L¢- Projectile Dimensions: • _7 X, F_ K, 2f

Obliquity (deg.): .....(g._ Projectile Weight (g): _ (

Sabot Weight (g):Total Weight (g):-----" i

Gun Pressure (psi): PI: CO0,. P2: /OO .,P3:_O0 i

Velocity Measurement: i.

Measurement Time (us) Velocity (fps)
1
2

Ave. /Y-70

Tile Damage Assessment:

Crater (Y/_ Length: Width: Depth:__

Volume: (Weight of Sand x Sand Density ______)

Cracking _,N.- Describe):Tile

Comments: _ood "]-.s_ - ("?o0c0 V_loc:_ ff //Off,) M,'60_- . _;to_--J
V



NASA - JSC
Orbiter Tile Impact Testing

SwRI Project No. 06-7503-005

Test No. /

Date: , z/3 o/_ _
Time: /1 :zD o
Conditions: S_ ,,_-_. (9
Staff: "_L-G

Target Description: Projectile Description:

Serial No. _,-¢_ _ _ Projectile Dimensions: , V_ _X._ I,(, Zg-

Obliquity (de_.): _O" Projectile Weight (g):

Sabot Weight (g):Total Weight (g):

Gun Pressure (psi): PI: 600, p2: ] 5",p3:6 OO

Velocity Measurement:

Measurement Time (us) Velocitv (fps)
I
2

Ave. .5_,5"?.

Tile Damage Assessment:

Crater (Y/N): Length: Width: Depth:

- Vdlarrie: ...... CvVe-i_h-tof Sand _ Sarid Density - )-

Tile Cracking (Y/N - Descri/_); "_o ¢'-va-_C1 v

i Comments:

L



NASA - JSC

Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. 1

Time: ]f :1o

Conditions: _'_'_7 (_ o
Staff: "_LC_

Target Description: Projectile Description:
_X 1[ t¢

Serial No. _ "['_Q0_.. Projectile Dimensions: ,_ X. _ _ ?(, 25

Obliquity (deg.): G O b Projectile Weight (g): ._t__

Sabot Weight (g):
Total Weight (g):

Gun Pressure (psi): PI: G gL P2: c_ _" , P3:(o00

Velocity Measurement:

Measurement _ Velocitv (f-ps)
1
2

Ave. g_

Tile Damage Assessment:

Crater (Y/_): Length: Width: Depth:

Volume: (Weight of Sand x Sand Density__)

Tile Cracking (Y/_)- Describe):

I
k



NASA - JSC
Orbiter Tile Impact Testing

SwRI Project No. 06-7503-005

• TestNo. 15

Date: IZt3_/_ _"
Time: _O'.q_
Conditions: 5_-__h (_) o
Staff: DL (_r, _

,Target Description: Projectile Description:

Serial No. _lx_ _ Projectile Dimensions: . _ X. 8] X'.25

• Obliquity (deg.):_(oO Projectile Weight (g):

Sabot Weight (g):
Total Weight (g):

Gun Pressure (psi): PI: _0_P2:(o0 :P3:(o00

Velocity Measurement:

Measurement Time _ Velocity (fps)

i 1
t,: 2

Ave. _ _,z- 5"-_ le.o o
'i

Tile Damage Assessment: :

r_ it ©i #¢'i Crate N): Length._.':[ Width: _.[ Depth:tO. I&
!

Volume: (Weight of Sand __ x Sand Density __3
,
l

[ Tile Cracking (Y/N - Describe):

(

I
k

I_ Comments: _77_---_0---_



NASA - JSC
Orbiter Tile Impact Testing

SwRI Project No. 06-7503-005

Test No. _h

Date: 1_134q_(
Time: fl :oo

,o

Conditions: 5,..._ & 7

Staff: ?bu C__'

Target Description: Projectile Description:

Serial No, _',5 _ _ Projectile Dimensions: ._'K. _ _, 2

Obliquity (deg.):(_0___.._° Projectile Weight (g): _...__@
Sabot Weight (g):

Total Weight (g): _
I

Gun Pressure (psi): PI: £_0, p2: £ _3 , P3: &OO

Velocity Measurement: i1
L

Measurement Time (us) Velocity (_s) r
1

I

2

Ave. //_0

Tile Damage Assessment: ..

Crater N): Length: clt_ Width:l.'_ Depth: I_ '2 i

" (Volume: . (Weight of Sand ____ x Sand Density __)

Tile Cracking (Y/N - Describe):
(



NASA - JSC

Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. I

Date: IZ]3olq_
Time: I O; l(
Conditions: 5_, _ _ _T °

- Staff: -_t. Gr u

Target Description: Projectile Description:.

• Serial No. _'/_- q-_t.x_ Projectile Dimensions: •_ K. _ ? _f. 26"

: . Obliquity (deg.):_.__ 0 _ Projectile Weight (g):
A_. Sabot Weight (g):

! ___j_3o o Total Weight (g):

Gun Pressure (psi): PI: (aCO ,P2:/o(5 , P3: _O

Velocity Measurement:

Measurement Time (us) VelociW (fps)
1
2

Ave. _ i_c,c-_ _ / S-dO

Tile Damage Assessment:

i Crater,S!): Length:0-q Width: I.I O" Depth:0oa"
L

Volume: (Weight of Sand x Sand Density __)

.... Tile Cracking _N- Describe): _ c _.R_ f-_ _ Or'O,4_v_

f

, Comments:



NASA - JSC
Orbiter Tile Impact Testing

SwRI Project No. 06-7503-005

Test No. ]_J_

Date: ....
Time: /O:&O
Conditions: 5_ _. _5 °
Staff: _x'ol.-(.r_'

Target Description: Projectile Description:
a '_ "J tr

Serial No. f/_ _" Projectile Dimensions: ,_"_" _? K, 25-

Obliquity(deg.): (,,_)o Projectile Weight (g): @ .:i
Sabot Weight (g): __ i

Total Weight (g):

Gun Pressure (psi): PI: (ad0,P2:/___00 o , P3: _oO

Velocity Measurement: i
i
{

Measurement Time (us) Velocity (fps) f

2

Ave. _ _r_ ; / 5"-00 i

Tile Damage Assessment: [

/ i t-/ _,
Crater N): Length:/-'_ Width: /. _, Depth: O, R i

t

Volume: (Weight of Sand x Sand Density __)

i
Tile Cracking (Y/N - Describe):

f

?;ksf r_,,..._lO", j
Comments: - 6Jt-J F/V -_$(_/J ?h _ '_0 c.._,._ i

- go



NASA- JSC
Orbiter Tile Impact Testing

SwRI Project No. 06-7503-005

Test No. l(9b

Date: 1_13_/_
Time: [0'. _0

Conditions: _ _ (__o
Staff: -DL():-

Target Description: Projectile Description:
6,*

Serial No. _'t_ J'OTlJ/ Projectile Dimensions: • _"X'- _ _'. 25"

... Obliquity (deg.)L D Oe Projectile Weight (g): . I_

Sabot Weight (g):Total Weight (g):

! Gun Pressure (psi): PI: _00, P2:/06 ., P3: (_OO

,: Velocity Measurement:

Measurement Time (us) Velocity (f_s)
1

( 2
Ave. 1(_0

.i

Tile Damage Assessment: ..

i Crater ON): Length:J,3_/ Width: /. I Depth: •_Gt

Volume: (Weight of Sand x Sand Density __)

- Tile Cracking (Y/N - Describe):

¢

{

i Comments: _-_

i -



NASA - JSC

Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No.

Date:. 12-/54_ _Y
Time: [ :35-

Conditions: ]2 CIo_,.(__ _.0
Staff: _L_

Target Description: Frojecfile Description:
s¢

Serial No. c"__r,,__', Projectile Dimensions:

Obliquity (deg_ 500 Projectile Weight (g):

(_..J_"-a Sabot Weight (g):Total Weight (g):
____.__L_...>_qo -

Gun Pressure (psi): PI: (_00 , P2:_ P3:_00

Velocity Measurement: !
{

Measurement Time (us) Velocity (_s) c
1
2

Ave. 51_ {
t

Tile Damage Assessment:
{

Crater (Y/6_): Imngth:____ Width: Depth: [

Volume: (Weight of Sand x Sand Density __) (
i
t

Tile Cracking (Y@- Describe):

L

[..

Comments: !



NASA - JSC

Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

7

Test No.._./

Date: 12/_9[_g
Time: i:qO
Conditions: "fC _ o

Staff: "_L (.r

Target Description: Projectile Description:

; Serial No. _-_ W_(_ Projectile Dimensions: ,_q Y-, _ _ X, Z_
Obliquity (deg_ 5"0 Projectile Weight (g): . t_

Sabot Weight (g):
Total Weight (g):

! Gun Pressure (psi): PI: (_°°,P2: _ P3: _O

, Velocity Measurement:
) .

Measurement Time u._(_q_ Velociw (tips)
1
2

Ave. 7 q f
f

Tile Damage Assessment: -

Crater (Y_,j: Length: Width: Depth:
i.

Volume: (Weight of Sand x Sand Density __)

Tile• Cracking N - Describe):

[

Comments:
t

Y_s q- 19
/



i

NASA - JSC
Orbiter Tile Impact Testing

SwRI Project No. 06-7503-005

" Test No.

Date: IZ-)@_
Time: P'-oO
Conditions: _'¢-.- 6 _°_"
Staff: _ _ (__

Target Description: Projectile Description:

Serial No. _-rvA -_--" Projectile Dimensions: , ¢_ X- _'_ X. 2-ff

Obliquity (deg.)_.". 5"o ° Projectile Weight (g): . II _. :!
:/___/ Sabot Weight (g): __ i

Total Weight (g): •

Gun Pressure (psi): PI: (_o____0.._,P2: £0.__, P3:(_900

L

Velocity Measurement: i

Measurement Time (us) Velocity (fps) :
1 i
2 t

Ave. _ c_,.c_ _ 2_O o ,-

Tile Damage Assessment:
/e¢ _, tl

Crater _N): Length:. , _ Width: [, [ Depth: . o_3

Volume: (Weight of Sand x Sand Density __)

Tile Cracking (Y/N - Describe):

Comments:



NASA - JSC
Orbiter Tile Impact Testing

SwRI Project No. 06-7503-005

Test No. [_A

Date:/]
Time: o_"t5
Conditions: "gC (_o
Staff: _/..(_

• Target Description: Projectile Description:

Serial No. £_-_ V, _ Projectile Dimensions: ,_ X, _'_ gT, -2S"

Obliquity (deg.): _0 o Projectile Weight (g): , It

_ Sabot Weight (g):
i _ ,2_qo Total Weight (g):

Gun Pressure (psi): PI: _cX3 ,P2: GO ,P3: 600

Velocity Measurement:

Measurement Time (us) Velocity (f-ps)
1
2

Ave. g' g5

Tile Damage Assessment:
t( tt It

Crater (,_N): Length: ______ Width:/. O Depth: O'

Volume: (Weight of Sand x Sand Density ______)

"- Tile Cracking (Y/N - Describe):
r

}
L

"_r. _ _,

_i_ Comments: __ C_:_-_ -_O_._,-c _,kg

i



NASA- JSC
Orbiter Tile Impact Testing

SwRI Project No. 06-7503-005

Test No. lc_

Date: \'all3_(ct_

Time: r2"3 _--

Conditions: _ _ °
Staff: _L &

Target Description: Projectile Description: r
!t¢ rt • r

: Serial No. _-_'_ "F_(._9._ Projectile Dimensions: ,g_ _;g_ ×,z.g

Obliquity (deg.): 5e o • Projectile Weight (g): ,lt_
Sabot Weight (g):

Total Weight (g):

Gun Pressure (psi): pl: _C£),p2:_0 _ P3:_(_5

Velocity Measurement:

Measurement Time (us) Velocity (f-ps)
1
2

Ave. _ 13

Tile Damage Assessment:

Crater : Length: , _ Width: [, O Depth: . [2

Volume: (Weight of Sand x Sand Density .__) "

Tile Cracking (Y/N - Describe):
L

t

f

Comments: i

- To_ S.lovd "

i



r

NASA - JSC

Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. / ct

Date: \_-I_f _c(
Time: _'._ _-

o

Conditions: _,_ G )
Staff: _LLx u

• Target Description: Projectile Description:
L t M

SerialNo. ff\_-_iL_---- PTojectileDimensions: ,_ X_ _,L_

i Obliquity (deg.): _ Projectile Weight (g):
Sabot Weight (g):(

_o ° Total Weight (g):

i Gun Pressure(psi): PI: _QP2: 9_ ,e3:(_00 "-

C

Velocity Measurement:

Measurement Time (us) - Vetocitv (fps)
(" _C

! 2

Ave. q S-_

Tile Damage Assessment:

Crater ): Length: /,0 Width:_'/.2 Depth: • 1

Volume: (Weight of Sand x Sand Density __._.._)

Tile Cracking Y/N - Describe):

i Comments:

) (t (do -_ ,.
" 1 / /
'i



NASA - JSC

Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. lq'_

Date: t'Z/_oj@-
Time: _'.oo

Conditions: 5_ __-__ _ g
stare bc&_

Target Description: Projectile Description:

Serial No. Projectile Dimensions: . _ _(-g_ y, LY

Obliquity (deg.): 5-o o Projectile Weight (g): , I_
Sabot Weight (g):

Total Weight (g): i

Gun Pressure (psi): PI: _,V2:_V3:(_00

Velocity Measurement:

Measurement Time (us) Velocity (fps).
1
2

Ave. },R5_--

Tile Damage Assessment:

Crater N): Length: /. o Width: ] • I Depth: . t_ ] t

Volume: (Weight of Sand x Sand Density__.)

Tile Cracking (Y/N - Describe):

Comments: A,.---_._,__'_ !



NASA - JSC

Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. _0

Date: __/Sv_{
Time: ._:o5

.- Conditions: _.._ (9 g°
i Staff: "_-(_

.TargetDescription: ProjectileDescription:
tl _( Lt

ProjectileDimensions:,_ X._:?X.Z_-SerialNo.f_ _',_
Obliquity (deg._:_o_....._.___ Projectile Weight (g):

Sabot Weight (g):
o Total Weight (g):

Gun Pressure (psi): PI: (_o00 ,p2: ]_0, P3: _00

Velocity Measurement:

Measurement _ Velocity (f'ps)
fi 1
i. 2

c Ave. [/2 0
t

[ Tile Damage Assessment:

i Crater N): Length: Width: /, 05" Depth:_ - "_S
L

{ Volume: (Weight of Sand x Sand Density____._)
i

Tile Cracking (Y/N - Describe):

i

_i Comments:

- %o 5/o_.1

i



NASA - JSC
Orbiter Tile Impact Testing

SwRI Project No. 06-7503-005

Test No. _0/_

Date: \_./30[_
Time: _'. t 5-

O

Conditions: _ _ ,_I___L C_Staff: Cr

Target Description: Projectile Description:

Serial No. _ _ "7_LA_ Projectile Dimensions: ,_% _° _ ?/(. 2S

0bEquity (deg.): 5 o o Projectile Weight (g): , Ik___
Sabot Weight (g):

Weight (g):
Total

12.o

Gun Pressure (psi): PI: 600, P2: L P3:600

Velocity Measurement:

Measurement Time (us) Velocity (fps)
1
2

Ave. _- _ _f /_

Tile Damage Assessment:

Crate : Length: -_..._ Width: Depth: O. 9' {

Volume: (Weight of Sand x Sand Density _)

Tile Cracking (Y/N - Describe):

Comments: _ _._ ,C_c_7 )k. _.._



NASA- JSC

Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. _0_

Date: I%[__/_ _
Time: _-_0
Conditions: _u_-__ (9 _o
Staff: _L_ '/

Target Description: Projectile Description:

Serial No. _ _- "_ {,d._ Projectile Dimensions: . _-? X. 8"_ _, -2;

i- Obliquity (deg.):. fr o° Projectile Weight (g): . /
I __ Sabot Weight (g):

Z___5 oo Total Weight (g):

Gun Pressure (psi): PI: @©O p2: _d.__..._, P3: Goo

Velocity Measurement:

Measurement Time _ Velocity (fps)
1
2

Ave. /6Dq _

Tile Damage Assessment:

Crater (Y/N): Length: /,¢9 Width: (.-_ Depth:' - _
k

Volume: (Weight of Sand x Sand Density __.____)(
I

( Tile Cracking (WN - Describe):

i Comments:

i
( .



NASA - JSC

Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. _0(__ r

Date: I'L/_o/qr
Time: _ '. tl5r

Conditions: _. _._ g 8 °
Staff: _L(,, _'

Target Description: Projectile Description:
,_ re te

Serial No. "_ 3vqS_(,-,_ Projectile Dimensions: . _"_ )(. _ _/" 2.5- i

Obliquity (deg.):_ff o_ Projectile Weight (g): , II_

/_qo _ Sabot Weight (g):Total Weight (g): "

Gun Pressure (psi): PI: _OO_p2:/J0 ,p3: G_(_

Velocity Measurement:

Measurement _ Velocitv (fps,)
1

2 c

Ave. .--------- _'/o,--/ / 2 J'o

Tile Damage Assessment:
,(

• Crater(Y/N): Length: .c/_.__ Width: .______ Depth: ,36

Volume: (Weight of Sand x Sand Density _)

Tile Cracking (Y/N - Describe):



NASA- JSC

Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. 20 _'_

Date: _Z/3tf _cC
Time: q : 2.

Conditions: _ _d._y 6 _to
Staff: "_c_(_

Target Description: Projectile Description:
_r rr

Serial No. _-_}" "F_Qa Projectile Dimensions: . _ X. _ X, 23-
¢ Obliquity (deg.): 5 o Projectile Weight (g):

i( _ Sabot Weight (g):Total Weight (g):
f

i Gun Pressure (psi): PI:(oOO .,P2: /GO P3: (oO0

I Velocity Measurement:
Measurement _ VelociW (fps)

i 1
2

Ave. /o _;I
c

Tile Damage Assessment:

c @ "' "_ Depth" , _'-Ci Crater N): Length: [.© Width: • .__
L

Volume: (Weight of Sand x Sand Density )
[

Tile Cracking (Y/N - Describe):

f " Comments:

!
L_



NASA- JSC

Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Testo. 02

Time: _: fl _"

Conditions: (,. (__._ _ Z o
Staff: _'A_(,7

Target Description: Projectile Description:
• ,t ¢t ¢_

Serial No. Flar _ (_ Projectile Dimensions: ,_f_ X. _ X. _-S" i[

Obliquity (deg.): 5o ° Projectile Weight (g): _

_.__.._ _-------q_ Sabot Weight (g):
Total Weight (g): I

15o
GunPressure(psi):m: 609_,P2:_Ne, P3:(__o

I

Velocity Measurement: i

(-
Measurement Time (us) Velocity (f-ps)

1
2

Ave. _ S t/_% _ I S"730

Tile Damage Assessment:

Crater N): Length:..J. ] Width: [. 2. Depth: .50
F

Volume: (Weight of Sand x Sand Density____)

Tile Cracking (Y/N - Describe): !
L

Comments: __ [J Z



NASA - JSC

Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. _O

Date: /_-I_ '[_ _
Time: _ ;t(S

Condmons: C(od_ 62 °
Staff: _cC_

r "Target Description: Projectile Description:
i £¢ rt

Serial No. _ I{- T_t..z- Projectile Dimensions: " _ X, _ _g. 2.7-
(deg.). _.fro Projectile Weight (g): ,l{.... Obliquity • °

Sabot Weight (g):..f_t
-----_ _/._. TotalWeight (g):

f"
[

i Gun Pressure (psi): PI: _00 ,P2: [fro ,P3:_60

,' Velocity Measurement:

Measurement Time (us) Vetocitv (fps)
I 1
L 2

Ave. 1_'_0

Tile Damage Assessment:

_/ II it[_ Crater N): Length: ]. t__.______Width:__.L.-_ Depth: " L/_ '_

Volume: (Weight of Sand x Sand Density____)
'i

Tile Cracking (Y/N Describe):
[

L



NASA - JSC
Orbiter Tile Impact Testing

SwRI Project No. 06-7503-005

• TestNo.

?,(+?Date: t o
Time: _" q

Conditions: ( t.- d_ 50"
Staff:

Target Description: Projectile Description:
"Pl_ .... ,,

Serial No.'_'fli r "I'-;._ Projectile Dimensions: ] _ / X /
Obliquity (de_):____ O Projectile Weight (g):

o Sabot Weight (g):_ ° Total Weight (g): . (_'4

Gun Pressure (psi): PI: (o_0., P2: } c] a P3: 6 _ c>

Velocity Measurement: i

Measurement Time (us) Velociw (fps) I
1 t
2

Ave. _-_

Tile Damage Assessment:

(Y/_ Length: Width: Depth:
Crater

Volume: (Weight of Sand x Sand Density_____)

Tile Cracking (Y/N - Describe):

(

Comments: t
- F'l_ t-;(e_,



NASA - JSC
Orbiter Tile Impact Testing

SwRI Project No. 06-7503-005

Test No. _-

Date: (21/c'['t_"
Time: Io: oO

Conditions: C I,_-c__ _I'O.°
Staff:

Target Description: Projectile Description:

Serial No. F_t "_ _. Projectile Dimensions: I "K I y )
Obliquity (deg.): _'d_o Projectile Weight (g):

.-15 Sabot Weight (g): __
Total Weight (g): .6 LJ

Gun Pressure (psi): PI: 6 °0 , P2: _d_ r , P3:6_0

Velocity Measurement:

._ Measurement _ Velocity (fps)
1
2

Ave. 6 70

Tile Damage Assessment: .

Crater (@ Length: Width: Depth:

[ Volume: (Weight of Sand x Sand Density__)
t
L_

Tile Cracking (Y/N - Describe):
(

i

r Comments:
! •



NASA - JSC

Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

TestNo._ Z

Date:I_/ro/_-
Time: Io : _O
Conditions: C I_-c_ 5.
Staff: :

Target Description: Projectile Description:

Serial No. _ IT TI _._ Projectile Dimensions: . ] }_ ) "X Io
?

Obliquity (deg.): g_ Projectile Weight (g): i
Sabot Weight (g):
Total Weight (g):

Gun Pressure (psi): PI: _ 0(3, P2: .5-0____,P3:(_00

Velocity Measurement:

Measurement Time (us) Velociw (fps)
1
2

Ave. I/q 7

Tile Damage Assessment:

Crater (Y_) Length: Width: Depth:

Volume: (Weight of Sand x Sand Density__)

Tile Cracking (_)N - Describe):

Comments:

. v_¢_,,) ,_oo (- ;_ (r')r_0



NASA - JSC

- Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. 2_

: Date: I_-('o}ff_
Time: 11:5"0
Conditions:

: Staff:

: Target Description: Projectile Description:

iL _ iI

Serial No. ff'*3 _i Lt_ Projectile Dimensions: I K I X I
r Obliquity (deg.):. I_©* Projectile Weight (g):
i Sabot Weight (g):

Total Weight (g): ,(o_(

f
< Gun Pressure (psi): PI: (.,(z_j P2: ff)_" , P3:_00

Velocity Measurement:

Measurement Time (us) Velocity (fps)
f 1
i

i 2

Ave. ,---------- q_-d.- _£ "_ ,]_/00

Tile Damage Assessment:

Crater __)N): Length: Width: Depth:

, Volume: (Weight of Sand x Sand Density __)

Tile Cracking ___)N- Describe): ,,

('_,.e,^,, _z..-e_ 3.o I_o.2X /.s-"_fl<...i"

!.

Comments:

- /% v'_foc,'_-,._

¥



NASA- JSC

Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

7

TestNo. _M F

Time: /: e o
Conditions: _o,.,_ S-O _
Staff:

Target Description: Projectile Description:

Serial No. ['_ "c__ Projectile Dimensions: Ix A t ""x- J

Obliquity (deg.): _ o . Projectile Weight (g): i

Sabot Weight (g):Total Weight (g): .64..
t

Gun Pressure (psi): PI: _o___._0, V2: t r)7., P3: _¢)

Velocity Measurement: i

Measurement Time (us) VelociW (fps) c-
1 !
2

Ave. / ? 8 8"

Tile Damage Assessment:

Crater (Y/N): Length: Width: Depth:

Volume: (Weight of Sand x Sand Density__) I
t
(

Tile Cracking @N - Describe): ,,

Comments: A_ _q_

k



NASA - JSC

Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. _/

Date:
Time: I1'.o0

Conditions: ( 1o,--_-q _-0 °
Staff:

Target Description: Projectile Description:

SerialNo. F/_ T_(.e_ Projectile Dimensions: } 2(I _]

Obliquity (deg.): _0 * Projectile Weight (g):
Sabot Weight (g):
Total Weight (g): ,C_

r

Gun Pressure (psi): P1:_60__,P2:___ P3:__Q._O_

i Velocity Measurement:
k

Measurement Time (us) Velociw (f-ps)
1
2

Ave. //bS
Tile Damage Assessment:

Crater (Y/_. Length: Width: Depth:

Volume: (Weight of Sand x Sand Density __)

Tile Cracking _N - Describe):

k

I Comments:

- _A.I vdo_'% /_oo (_,qq: <4)
v \



NASA - JSC
Orbiter Tile Impact Testing

SwRI Project No. 06-7503-005

" TestNo. _" 2q_

Time: /I :/o
Conditions:
Staff:

Target Description: Pi-ojecfile Description:

SerialNo. F\_'I" Projectile Dimensions: " I X I_'K ]
Obliquity (deg.): _0' Projectile Weight (g):

Sabot Weight (g):
Total Weight (g):

lif ° !
Gun Pressure (psi): Pl:(o00 , P2:_,P3: _00 [

f

Velocity Measurement: I
(

Measurement _ Veloci_ (fps)

1 [2

ave. I_ \-'l f
I

. Tile Damage Assessment:
r

Crater (Y/N): Length: Width: Depth: !i

Volume: (Weight of Sand x Sand Density__) i
t

Tile Cracking _N - Describe): /_



NASA- JSC

Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test o. C

Time: 1[; ._ 0

r Conditions: (lo_-d-_ f'o _fi"
Staff:

.Target Description: Projectile Description:

Serial No. _-h_ ]-; (__ Projectile Dimensions: {" f( ['" X / "
Obliquity (deg.): g'O o Projectile Weight (g):

Sabot Weight (g):
Total Weight (g):

Gun Pressure (psi): P1:(300 , P2: "_2.0., P3: G _) O

c Velocity Measurement:)
i

Measurement Time (us) Velocity (f-ps)
1

! 2
Ave. 1.5"q_"

f

Tile Damage Assessment:

Crater (Y/_. Len_.h: Width: Depth:

Volume: (Weight of Sand x Sand Density __)
f
( Tile Cracking (_N - Describe):

f
i

[ Comments: c_t, t.__Z_

L_ J



NASA - JSC

Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

• Test No. _ t_

Date: _L]lo _
Time: ] I"._(
Conditions: 1¢--0"_-
Staff:

Target Description: Projectile Description:

Serial No. (._ "_' _t Projectile Dimensions: 1" ;( { )
Obliquity (deg.): _'0 Projectile Weight (g):

Sabot Weight (g):
Total Weight (g): . (_q

Gun Pressure (psi): PI: /e00, P2:-2 oo_._, P3: (_00

Velocity Measurement: i
t

Measurement Time (us) Velociw (fps)
r

1
2 t

Ave. -----------_

Tile Damage Assessment:

Crater (Y/_ Length:.__ Width: Depth:

Volume: _ (Weight of Sand x Sand Density __

Tile Cracking_c_-_ -_) _ c,6,q4Describe): e;__'_'/'_"/,S /__ _ /-_-]

Comments: i

u_



NASA - JSC
Orbiter Tile Impact Testing

SwRI Project No. 06-7503-005

• Test No.._

Date: 12/[_,/_ _
Time: 2'. (_-

Conditions: 72_( _a_-" 5"o *
Staff:

Target Description: Projectile Description:
t _t It

i Serial No. _'_ "3-_(z Projectile Dimensions: / K ! )(/
Obliquity (deg."):____75-* Projectile Weight (g):

Sabot Weight (g):
Total Weight (g): . c.'(

Gun Pressure (psi): PI:_e._Q___,P2: ]_ , P3:C00

Velocity Measurement:

" Measurement Time (us) Velociw (fps)
[ 1 ____
i 2

Ave. /-/_0

Tile Damage Assessment: ..

Crater (Y/I_: Length: Width: Depth:

Volume: (Weight of Sand x Sand Density __

[

f Tile Cracking (Y/N - Describe):

r

r Comments:

i

'i



NASA- JSC
Orbiter Tile Impact Testing

SwRI Project No. 06-7503-005

Test No. _-

Date: _zl(c_l q_
Time: t ',S"_"

Conditions: _Z_.,-,_ Sin-/2
Staff:

Target Description: Prbjectile Description:

Serial No. F _4- -f'-_ke Projectile Dimensions: ) ?( I jk/I
Obliquity (deg.): ? 5"° Projectile Weight (g): ?

Sabot Weight (g):
Total Weight (g): (,7

Gun Pressure (psi): PI: _00., P2:._.___O , P3:C0 0

Velocity Measurement:

Measurement Time (us) VelociW (fps) ._.
1
2

Ave. _ _t,_ S 70 O _'p;

Tile Damage Assessment:

Crater (Y/N): Length: Width: Depth:

Volume: (Weight of Sand x Sand Density____)

Tile Cracking (_ -_Describe):--_ _to--<-.A-+o_ 1.22-<' c_;c_ '

(

Comments: i

/Vo V* _o__,"_r., L



NASA - JSC
Orbiter Tile Impact Testing

SwRI Project No. 06-7503-005

Test No. _(o

Date: 12/16[_
Time: _7'.I_
Conditions:
Staff."

,Target Description: Projectile Description:

Serial No. ("_ "V'_(.a,_ Projectile Dimensions: I" X/_' X ] "'

( Obliquity (deg.):____S"° Projectile Weight (g):
Sabot Weight (g):
Total Weight (g):

f
i Gun Pressure (psi): PI: 6oo__oP2: q(3 ,P3: (_oo

_¢elocity Measurement:

Measurement Time (us) Velocity (fps)
1
2

Ave. _'S _ 4p5

Tile Damage Assessment:

Crater (Y/N): Length: Width: Depth:

Volume: . (Weight of Sand __ x Sand Density __)

Tile Cracking (Y/N - Describe):

L

,_ Comments:

i
J

I

!.



NASA - JSC

Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

• Test No. _r-_

Time: /: q 0

Conditions: I_,_ $ o _
Staff:

Target Description: Projectile Description:

Serial No. F I_-"Vt_L.. Projectile Dimensions: ]" X ['' X" I "
Obliquity (deg.): ')Y a Projectile Weight (g):

Sabot Weight (g):Total Weight (g): (M(
(.

Gun Pressure (psi): PI: __.______0,P2: C_O , P3:__ O 0 i

Velocity Measurement: ?
L

Measurement Time ('us) Velocity (fps)
1 I
2

Ave. /_ I

Tile Damage Assessment:

Crater (Y/N): Length: Width: Depth:

Volume: (Weight of Sand x Sand Density __) "

Cracking (_ - Describe):Tile

Comments:

1



NASA - JSC
Orbiter Tile Impact Testing

SwRI Project No. 06-7503-005

TestNo.2

Date: l'z/_ / _
Time:
Conditions:
Staff:

Target Description: Projectile Description:

_"3 "Serial No. 7_ L< Projectile Dimensions: I" K X" !
Obliquity (deg.): "25"- Projectile Weight (g):

Sabot Weight (g):Total Weight (g):

Gun Pressure (psi): Pl:___,6°0 P2: l_f :P3: (_vO0

Velocity Measurement:

Measurement Time (us) Velocitw (f'ps)
! 1
! 2

Ave.

Tile Damage Assessment: Vet._.)r_- o f- P_;v_ _ I 5"5-(o @Y
it _¢ " 1¢

Crater _: Length: Width: Depth: "

Volume: (Weight of Sand x Sand Density__)

Tile Cracking @-_ - Describe):

Comments:

-- e

t

!
I
t



NASA- JSC

Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

' Test No. _A

Date: 3-z/Io/q_
Time: o

Conditions: cl._- d _ 0"q3
J

Staff:

Target Description: Projectile Description:

Serial No. _ T; __ Projectile Dimensions: /"X ] "/_ )
Obliquity (deg.): 9S -° Projectile Weight (g):

Sabot Weight (g):
Total Weight (g):

Gun Pressure (psi): Vl:_60 ,e2: ]') 5 ,e3: _ C30

Velocity Measurement:

Measurement Time (us) VelociW (fps)
I
2

Ave. I-3(o_

Tile Damage Assessment:

Crater (Y/N): Length: Width: Depth:

Volume: (Weight of Sand x Sand Density __)

Cracking(_N - Describe):Tile

Comments:

- 5-°.o._



NASA - JSC

Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

" Test No. _ _

Date: I_/(°/ei _
Time: /:_ 0
Conditions:
Staff:

Target Description: Projectile Description:

Serial No. _'"_ T ; (A_ Projectile Dimensions: / "K / N /
Obliquity (deg.): _7 ° Projectile Weight (g):

Sabot Weight (g):

Total Weight (g):

Gun Pressure (psi): PI: (.oo o., p2:jL____ P3: £ _ 0

Velocity Measurement:

(
Measurement Time _ Velocity (fps)

( 1
i 2

Ave. /Y'G 5
[
{ Tile Damage Assessment:

Crater (Y/N): Length: Width: Depth:

Volume: _.(Weight of Sand x Sand Density __)

Tile Cracking _ - Describe): .

i

r Comments:
I
I

!
i

i.



NASA - JSC
Orbiter Tile Impact Testing

SwRI Project No. 06-7503-005

• Tost

Time: 2 '-LS- o

Conditions: I_.-_ _(_ _"
Staff:

Target Description: Projectile Description:

Serial No. _"_%_' _ Projectile Dimensions: I _ _ X \
Obliquity (deg.):. 6? 5 Projectile Weight (g):

Sabot Weight (g): !
_ Total Weight (g): , (o

t

Gun Pressure (psi): Pl:(,°° ,P2: Ir) _P3: (_0 i

Velocity Measurement:

Measurement _ Velocity (fps)
1
2

Ave. 3_'3

Tile Damage Assessment:

Crater (Y/N): Length: Width: Depth:

Volume: (Weight of Sand x Sand Density __)

Tile Cracking (Y/N - Describe):

Comments: i

- c:_ Sto_ (-vT;



NASA - JSC

Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. 3 0

Date: l_)}_[q _
Time: 2 "q5
Conditions: _" "-v _]°

_y
Staff:

Target Description: Projectile Description:

SerialNo. (_ _:{_ Projectile Dimensions: I" _ _" /_ I"
Obliquity (deg.):. (_)o Projectile Weight (g):

Sabot Weight (g):
Total Weight (g):

i Gun Pressure (psi): PI: (_oo ,P2: , P3:(960

Velocity Measurement:

Measurement Time (us) Velocity (fps)
1
2

Ave. _ _S oC>oof-f ---q

Tile Damage Assessment:

Crater (Y/N): Length: Width: Depth:

Volume: (Weight of Sand x Sand Density ____)

Tile Cracking _N - Describe): ,, ,_
"_(_,..;,_-,._ /, o X /,_

Comments:

{



NASA- JSC

Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. _6&

Date: ,__/io]_
Time:

Conditions: _ _"-3"--- _4g o (.
Staff:

Target Description: Projectile Description:

Serial No. _'_ _ b._. Projectile Dimensions: /"X I "'X / "
Obliquity (deg."): (__ Projectile Weight (g):

Sabot Weight (g): __
Total Weight (g): (.

Gun Pressure (psi): PI: 6_ c_ ,P2: 3_ , P3:6 eO

Velocity Measurement:

Measurement ' _ Velocity (fps)
1
2

Ave. _c_:-g X" _0_ _-

Tile Damage Assessment: ..

Crater (Y/N): Length: Width: Depth:

Volume: (Weight of Sand __ x Sand Density __)

Tile Cracking @_N - Describe):

"J_ ._J-.g _,w_ ,1" _5_ _4 _9_-_ '7-e(/

Comments: .,

-
V

i



NASA - JSC

Orbiter Tile Impact Testing

SwRI Project No. 06-7503-005

Test No. ._0_

Date: _ tit _/q _"
Time:

Conditions: _ _ ,_p c(g° F
staff:

Target Description: Projectile Description:

Sefialmo. _'_ "_':("_--- Projectile Dimensions: / _/ .X'[
Obliquity (deg.):_ Projectile Weight (g):

Sabot Weight (g):Total Weight (g):

i Gun Pressure (psi): PI:_, P2: _"., P3: 600
i

Velocity Measurement:

(
Measurement Time (us) Velociw (fps)

! 1
L 2 ____

Ave, 53't

Tile Damage Assessment:

Crater (Y/N): Length: Width: Depth:

Volume: (Weight of Sand x Sand Density__)

Cracking _4@N- Describe): /. 0" _'

Tile

"-" ___,_._., _._,o

Comments: "--__D¢-_ T0(_ a.v BOA -rar-,.-_ _-f,+



NASA - JSC
Orbiter Tile Impact Testing

SwRI Project No. 06-7503-005

Test No. 31 '

Date: 17")t°]_ _

Time: . ¢o
Conditions: P.o.,- _, q° f-
Staff:

Target Description: Projectile Description:

Serial No. [='l-_ _,'(-a.__. Projectile Dimensions: [. o"}( [. O"XI ,O"
Obliquity (deg.): {_9 * ' Projectile Weight (g): i

Sabot Weight (g): _
Total Weight (g): • (o

Gun Pressure (psi): PI: f_oo P2:q0 P3:_o0

Velocity Measurement:

Measurement _ Velocity (fps)
1
2

Ave. I _/_

Tile Damage Assessment:

Crater Y@,I): Length: Width: Depth:

Volume: (Weight of Sand x Sand Density__)

Tile Cracking (_ - Describe): .¢ tl

Comments: i



NASA- JSC
Orbiter Tile Impact Testing

SwRI Project No. 06-7503-005

• Test No. _'_

Date: /ZII¢I c(_
Time:

Conditions: _ ,., ~ _._ q _ _
Staff: ¢

Target Description: Projectile Description:
.t

Se_alNo.FI_"?_(_ ProjectileDimensions:Iv S I'×I
Obliquity (deg.): Co_)o Projectile Weight (g):

Sabot Weight (g):
Total Weight (g): .(o

Gun Pressure (psi): Pl:__2__, P2: [ _ C)., P3: G 05

Velocity Measurement:

Measurement T_ Velociw (_s)
• 1

2

Ave. I 5Fq

Tile Damage Assessment:

*4 _ q ttCrater (t._,t,_j: Length: _ Width: Depth: •

Volume: (Weight of Sand __. x Sand Density )

Tile Cracking Y_ - Describe):

Comments:

- _0._'_ _l._. 1



NASA- JSC
Orbiter Tile Impact Testing

SwRI Project No. 06-7503-005

Test No. ,_.__

Time: _" 30

Conditions: t_ ° _-_ _
Staff:

Target Description: Projectile Description:
¢1

Serial No. _{1_ -[-f(_c Projectile Dimensions: ]_',( " )d
Obliquity (deg.): (o0° Projectile Weight (g):

Sabot Weight (g):
Total Weight (g): .(,

Gun Pressure (psi): PI: (o 0(3 , P2: i_f ., P3: _© 6

Velocity Measurement:

Measurement Time (us) Velocity (fps)
1
2

Ave. q 5

Tile Damage Assessment:

Crater (Y/ : Length: Width: Depth: {

Volume: (Weight of Sand x Sand Density __)

Tile Cracking (Y@-- Describe):

Comments: I

- N_ _E-- l
i



NASA - JSC
Orbiter Tile Impact Testing

SwRI Project No. 06-7503-005

Test No. __._.L(

Time: _'._0
Conditions: _-v q_
Staff:

Target Description: Projectile Description:

Serial No. _- "r__ Projectile Dimensions: l" )_ I_ X [
Obliquity (deg.): (_°_.._.__° Projectile Weight (g):

.__._.___ ,.....-%.._ Sabot Weight (g):
Total Weight (g): • _,

Gun Pressure (psi): PI: _00,p2: 3_" ,P3: 60o

i Velocity Measurement:
]

[

Measurement Time _ Velocity (tips)

2

Ave. _s _ ,_oo_e_

Tile Damage Assessment:

Crater ON): Length: Width: Depth:
k_

Volume: (Weight of Sand x Sand Density __)
!

'_ Tile Cracking (Y/N - Describe):

i

Comments:



NASA - JSC

Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

TestNo. 3t_ /_

Date: IV I_[_c4
Time: _'.qO
Conditions: \'Z_ ; -. _ _6 ° _J
Staff:

Target Description: Projectile Description: •
_t ,tt¢

Serial No. _'_-t,__ "V';_ Projectile Dimensions: ] .}( I _( \
•

Obhquity (deg.): ___0 Projectile Weight (g): :
Sabot Weight (g):
Total Weight (g): . (,,

?

Gun Pressure (psi): PI: @o0, P2: _ 5- , P3:(900

Velocity Measurement:

Measurement _ Velocity (fps)
1
2

Ave. '_05 .@S

Tile Damage Assessment:

Crater _)N): Length:__. 0 Width:_J=)- f" Depth: • _d-

Volume: (Weight of Sand .__ x Sand Density __)

Tile Cracking (Y/N - Describe):

Comments:



NASA- JSC
Orbiter Tile Impact Testing

SwRI Project No. 06-7503-005

Test No. _ 5"

Date: "_/ (_ ]_ _
Time: q '.{0

Conditions: _._ qg" f
Staff:

Target Description: Projectile Description:
i ,, t,

Serial No. VI t- T-_Lo_. Projectile Dimensions: ]",)( I X
Obliquity (deg.): g o" Projectile Weight (g):

Sabot Weight (g):
_o Total Weight (g): , (_

Gun Pressure (psi): PI: (_OO,p2: ____.._, P3:6 °0

Velocity Measurement:

Measurement Time (us) Velocit'v (tips)
1
2

' Ave. I _ q0

Tile Damage Assessment:
_f t¢

Crater@): Leng_: o_, _ Width: i _/e Depth: • qO.

Volume: (Weight of Sand x Sand Density _)

Tile Cracking (Y/N - Describe):

k -

Comments:

- Goo Io,,%



NASA - JSC
Orbiter Tile Impact Testing

SwRI Project No. 06-7503-005

• Test No. --_5

Time:

Conditions: _ _, ,-y
Staff:

Target Description: Projectile Description:

Serial No. F t]r "[-(_ Projectile Dimensions: I '" X l " X
Obliquity (deg.):____ 0 ° Projectile Weight (g):

...__.___ Sabot Weight (g): __
Total Weight (g): ___a

Gun Pressure (psi): PI: (D___._,P2: [<gO ,P3: d,o0

Velocity Measurement:

Measurement Time (us) VelociW (fps)
1
2

Ave. c_ S'S" [ J'-S-O _-l_-r

Tile Damage Assessment:
¢( (t

Crater @): Length: 3.0" Width:_._ 0 Depth: .S O

Volume: (Weight of Sand x Sand Density __) f
i
(

Tile Cracking (Y/N- Describe): ,, ,,
'bdo,,,-_f,'o,g 2,o H £,o i

r

Comments:



NASA - JSC

Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. 2 (_ A

Time: 3 : _/5-'-

Conditions: _g_ _:

Staff: .

Target Description: Projectile Description:

SerialNo. gl3r T"[Lz Projectile Dimensions: N)'" X"j'r

: Obliquity (deg.):___ 0 ° Projectile Weight (g):
Sabot Weight (g):

Total Weight (g): . _-

i Gun Pressure (psi): PI: _ 00., P2: ) _ P3: (__ _

Velocity Measurement:

L
Measurement Time (us) VelociW (f-ps)

2

Ave. /_/ff_

Tile Damage Assessment:

: Crater/;_): Length: ,-_. _'- Width: /-5- Depth: d).Yt.7-
I

Volume: (Weight of Sand __ x Sand Density___3

L Tile Cracking (Y/N - Describe):

f
I
t

Comments:

- P,-oi---_-,a ._,-.-,.._---_-,,._f Z/,Shfl)



NASA- JSC
Orbiter Tile Impact Testing

SwRI Project No. 06-7503-005

Test No. _ 9

Date: I"u tt/_
Time: _: _-2_.

Conditions: _30 _--_,.-_Staff:

Target Description: Pi'ojectile Description:
u

Serial No. _/½ _', _C- Projectile Dimensions: / X" / /_'/
ObliquitY (deg.): 5"0 o Projectile Weight (g):

Sabot Weight (g):Total Weight (g): ,6,

Gun Pressure (psi): PI: £0O,p2: J_" , P3: _o'O

Velocity Measurement:

Measurement _ Veloci _ty(fps) "
1
2

Ave. q_?

Tile Damage Assessment:

Crater (Y/_ Length: Width: Depth:

Volume: (Weight of Sand x Sand Density ____3

Cracking (Y(_- Describe):Tile

Comments:



NASA - JSC

Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

• Test No. _ _"

Date: l L] L'l _ rff
Time: _/: ° _
Conditions: t() _
Staff:

Target Description: Projectile Description:
t. ,e

SerialNo. _14- _'_-_ ProjectfleDimensions: / _X/ y_
Obliquity (deg.):_ 5 °0 Projectile Weight (g):

Sabot Weight (g):Total Weight (g): , (o

Gun Pressure (psi): PI: _0____,p2:3__3_ p3:i_00

i Velocity Measurement:
i_

Measurement Time (us) Velocity (fps)
1

t 2

Ave. 7_ 7

i
I Tile Damage Assessment:

qt J I _*

Crater'S/N): Length: /-f width: I. 2.y Depth: "Y,/Y_

Volume: (Weight of Sand x Sand Density __)

' Tile Cracking (Y/N -Describe):
f

!

i Comments: ,



NASA - JSC

Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

TestNo. 3 7

Date: t% I'Lt _ _
Time: q', tO
Conditions: L(?° (_
Staff:

Target Description: Projectile Description:

Serial No. f_ V 7-i _ Projectile Dimensions: / "2( " ,,( I
Obliquity (deg.):_ "O_ Projectile Weight (g):

_ Sabot Weight (g):Total Weight (g): •_-

Gun Pressure (psi): eh 6d;_,P2:q0 .,P3: @OO

Velocity Measurement: {

Measurement Time (us) Velocity (fps) i
1 L
2

Aw. /z/_ !
J

Tile Damage Assessment:
_¢ ,t It"

Crater (_)N): Length: _7 ._" Width: /" / Depth: ' S

Volume: (Weight of Sand x Sand Density__)

Tile Cracking (Y/N - Describe):

Comments:



NASA - JSC
Orbiter Tile Impact Testing

SwRI Project No. 06-7503-005

• Test No. q0

Date: "_l_t qc6
Time: q'. z. o

Conditions: "\ _ ° _ c_'.._.
Staff:

Target Description: Projectile Description:

Serial No. _'_'__ _ Projectile Dimensions: _ )_ [
Obliquity (deg.):_ _ -0° Projectile Weight (g):

_ " Sabot Weight (g):
Total Weight (g):

Gun Pressure (psi): PI: 600 .,P2: _0 ,P3:600

Velocity Measurement:

Measurement Time (us) Velocity (fps)
1
2

Ave. _ _ t/t.r_ /t/y-Z)

Tile Damage Assessment:

2. O /. Y
Crater (_N): Length: Width: Depth: J/_"

Volume: (Weight of Sand x Sand Density__)

• Tile Cracking (Y/N - Describe):

Comments:



NASA - JSC
Orbiter Tile Impact Testing

SwRI Project No. 06-7503-005

' Test No. LIOA

Date: ,2.)LtI_g
Time: q ",_o

Conditions: q 3 o _ _
Staff:

Target Description: Projectile Description:
Is _t t'

Projectile Dimensions:. / )_ t X [Serial No _'_b "r ; k.e.
Obliquity'(deg.): /'_/_ °° Projectile Weight (g):

Sabot Weight (g): .__
Total Weight (g):

Gun Pressure (psi): PI: 6o_.,p2: 1_O >P3: (o6o
f
I

Velocity Measurement: [

Measurement Time _ Velocit-y (fps)
1
2

Ave. ] 6/G

Tile Damage Assessment:
,¢ . t*"

. Crater_/): Length: 3, 0 Width: ]-S " Depth:_

Volume: (Weight of Sand x Sand Density ) " :
I

Tile Cracking (Y/N - Describe):

Comments:

58"g &od 7".;']



NASA - JSC

Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

TestNo.q/

Time: H:30

Conditions: _"_" rW _ _
Staff: _)t- 6z _"

Target Description: Projectile Description:

Serial No. "_1_ _- i _ Projectile Dimensions: t_ _ g.
• Obliquity (dog.): a °° Projectile Weight (g): ___J_22.2__

Sabot Weight (g):Total Weight (g):

Gun eressure (psi): PI: (--._qP2: ]c_ ,P3: CO 0

Velocity Measurement:

Measurement T_ VelociW (fps)
: 1

i 2
Ave. 90?

Tile Damage Assessment:

Crater (Y/_: Length: Width: Depth:

Volume: (Weight ofSand__ x SandDensity __)

• Tile Cracking (Y_. Describe):

i

f Comments:



NASA - JSC
Orbiter Tile Impact Testing

SwRI Project No. 06-7503-005

• TestNo. L_,.

Time: 11".15" 2- _(
Conditions: 5,,-_-_.< (_
Staft: bL. (__

Target Description: Projectile Description:

SerialNo. _/ld "_k£.., Projectile Dimensions: lgL g----)
Obliquity (deg.):. _0 ° Projectile Weight (g):

Sabot Weight (g):

(" J _10 Total Weight (g):

Gun Pressure (psi): PI: _°0,,P2: Z-/e)._5p3: £oO

Velocity Measurement:

Measurement Time (us) VelociW (fps) -
1
2

Ave. gO? _

Tile Damage Assessment:

Crater (Y_. Length: Width: Depth:

Volume: (Weight of Sand x Sand Density __) i
t

Tile Cracking (Y(_)_ Describe):

Comments: a_fs"b t_3 /'----_



NASA - JSC
Orbiter Tile Impact Testing

SwRI Project No. 06-7503-005

Time: )_'-Io 2°Conditions: _,,-,-_
Staff: _L- _ v

Target Description: Projectile Description:

Serial No. _ [ _fTIk._ Projectile Dimensions: _ _ t _ -_
Obliquity (deg.):. _0 o Projectile Weight (g):

_ Sabot Weight (g):Total Weight (g):

Gun Pressure (psi): PI:_._, P2:__J.__, P3: 6o o

Velocity Measurement:

Measurement Time (us) Velocity (fps)
_ 1

2
Ave.

i

•', Tile Damage Assessment:

! Crater (Y/0: Length: Width: Depth:

Volume: (Weight of Sand x Sand Density __.)
,f

i Tile Cracking ON - Describe): _._,

,_ Coah_

Comments:



NASA - JSC
Orbiter Tile Impact Testing

SwRI Project No. 06-7503-005

Test No. __

Date: IZ]7-_]_
Time: Io '._{ 5"-

Conditions: % _ .,, _ (_ 0 6
Staff: ,.'3L(_ _

Target Description: Projectile Description: ,

Serial No. • _^_ "_ _ Projectile Dimensions: I K \ _,
Obliquity (deg.): _o " Projectile Weight (g):

Sabot Weight (g): __
__ - Total Weight (g):

Gun Pressnre (psi): PI: (_o0,p2: It)0 ,P3: 6_oo

Velocity Measurement:

Measurement Time (us) Velocitw (f_s) i
i

1 i
2

Ave. /6 _ 0

Tile Damage Assessment:

Crater (Y_: Length:___ Width: Depth:.

Volume: (Weight of Sand x Sand Density )

Tile Cracking _N - Describe): !

c,o&'.,_ _ �_-o(,-J.6_-¢_ "r';t.q_ !- x4_2 'Y_;3"h¢

Comments: !



NASA - JSC
Orbiter Tile Impact Testing

SwRI Project No. 06-7503-005
r

Test No. LI 5

" Date: I-2Jlc_t_ _
Time: /o:ro

Conditions: C(6__ _ 5-_o
Staff: "_I_ C_-

•Target Description: Projectile Description:

Serial No. £r, 3 3"__-_ Projectile Dimensions: [ X. t g
,. Obliquity (deg.):. q 5 * Projectile Weight (g): 1.')9

.I_/ Sabot Weight (g):
_"_S o Total Weight (g):

Gun Pressure (psi): PI: (_ 06__.,P2: t _ , P3: (_ 00

Velocity Measurement:

Measurement _ Velocity (fps)
,- 1

2

Ave. 3 _ 7

! Tile Damage Assessment:

Crater (Y/_. Length: Width: Depth:

Volume: (Weight of Sand x Sand Density__)

Tile Cracking ( Describe):

i-

i
z.

Comments:

i



NASA - JSC
Orbiter Tile Impact Testing

SwRI Project No. 06-7503-005

TestNo.q G

Date: IZ/_[ _c_
Time: IO" 2-_"

Conditions: C(o ___._ 5.__)o
Staff: _Ct

Target Description: Pi:ojectile Description:

C_-_ "y':_ Projectile Dimensions: l_ _ X 3Serial No.

Obliquity (deg.): __-o Projectile Weight (g): _J.79 [

o Sabot Weight (g): .Total Weight (g):

Gun Pressure (psi): PI: _©0, P2" q _ , P3: Go 0

(

Velocity Measurement: '

Measurement Time (us) Velocity (fps)
1
2

Ave. _'5"_

Tile Damage Assessment:

Crater (@: Length: Width: Depth:_

Volume: (Weight of Sand x Sand Density .____)

Tile Cracking (Y@- Describe):

Comments:

-
[



NASA- JSC

Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

'rest No. _v)

- Date: [Zt,81_ _
Time: IO: L(a
Conditions: 6_,_ _ ),..7 o _,
Staff: "_LC_ e

Target Description: Projectile Description:

Serial No. _'_ "_ (-,t. Projectile Dimensions: l K _ X
Obliquity (deg.):. D5 _ Projectile Weight (g): /. 9 '9

Sabot Weight (g):Total Weight (g):

i Gun Pressure (psi): PI:_ O0 P2: /ZO.,P3: (_0C3

Vdocity Measurement:

Measurement Time LU__) Velocity (fps)
1
2

Ave. /q ff [

i Tile Damage Assessment: b __ -pu__
'- ,, J o_ ,f

Crater(_)N): Length: _- / Width: ].3 Depth: (3.5"
%.J

Volume: (Weight of Sand __ x Sand Density__)

;. Tile Cracking (Y/N - Describe):

f'

i

L

Comments:

_ cro_2 TcT_-



NASA- JSC
Orbiter Tile Impact Testing

SwRI Project No. 06-7503-005

TestNo.

Time: 1o: _4o

Conditions: CXo,--_ _ ) _
Staft: "t_"

Target Description: Projectile Description: i,

Serial No. F\_- T_ Le. Projectile Dimensions: / )_L K3 t,

Obliquity (deg.):__.__q5;o Projectile Weight (g):

Sabot Weight (g):Total Weight (g):

Gun Pressure (psi): PI: _OC) , P2" O_ , _ _30. )_-_ P3:

Velocity Measurement:

Measurement Time _ Velociw (fps) c
1
2

Ave. t1,2 2_

Tile Damage Assessment:

Crater (Y/_): Length: Width: Depth:

Volume: (Weight of Sand x Sand Density __)

Crackingt{-Y'-)N- Describe): ,_ .,Tile

d

Comments:

i
-- t



NASA- JSC
Orbiter Tile Impact Testing

SwRI Project No. 06-7503-005

Test No. _

Date: _%lf_/__
Time: ]0', _ g"

Conditions: ;_._ _Staff:

Target Description: Projectile Description:

Serial No. _: ['[ TI _ Projectile Dimensions: I _(_ _

Obliquity (deg.):_.) 5"° Projectile Weight (g):
Sabot Weight (g): __

___Y_> Total Weight (g): .

Gun Pressure (psi): PI: (vOO.._._..___,P2: [_ O., P3: _ _)O

Velocity Measurement:

Measurement Time _ Velocity (fps)
1
2

f

]

!, Tile Damage Assessment:

i Crater@N): Length: Width: Depth:
t

Volume: (Weight of Sand x Sand Density ____)

Tile Cracking @N - Describe):

Comments:



NASA - JSC r

Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. u_/_

Date: ( ztt_lq_
Time: }¢:¢_3-

Conditions: C_o_ _?r _o
Staff: bt-L_ -

Target Description: Projectile Description:

Serial No. _.9 "V_e-" Projectile Dimensions: _ _(_
Obliquity (deg.): '_S"o " Projectile Weight (g):/,')')

• ------_'f_S-"_ Sabot Weight (g):
Total Weight (g):

Gun Pressure (psi): PI: (nCO P2" ]_'_"_ P3: 6 0°

Velocity Measurement:

Measurement Time (us) Velocity (tips)
1
2

Ave. _i_,, [5"--0o c_oe_a -_

Tile Damage Assessment:

Crater_): Length: q,O Width:A, 3 Depth: .q

Volume: (Weight of Sand x Sand Density __)

Tile Cracking (Y/N - Describe):

t

Comments: -.. "_,_-v_ _._',_'J L



NASA - JSC
Orbiter Tile Impact Testing

SwRI Project No. 06-7503-005

Test No. q_5

Date: _ _
Time: If'. f f

Conditions: (_Lo_-J_ (°b_
Staff:

Target Description: Projectile Description:

i Serial No. _-_0 "1-"_'_- Projectile Dimensions: _ _ t )L
Obliquity (deg.): '/5"° Projectile Weight (g): J. 7)

Sabot Weight (g):: Total Weight (g):

i Gun Pressure (psi): PI: 6________O , P2: I _S_ _,P3: (_c_

Velocity Measurement:
L

Measurement Time (us) Velocity (fps)
: 1

[ 2
Ave. " 9 "__ _ r'_'_

Tile Damage Assessment:

Crater (Y/_ Length: Width: Depth:

Volume: (Weight of Sand x Sand Density__)

, Tile Cracking _)N - Describe): , [2 f
,

]

i Comments: Ne_ "1-<_- - _e_) _p._-

!



NASA - JSC
Orbiter Tile Impact Testing

SwRI Project No. 06-7503-005

Test No. LI_ _

Date: 12/_-_[q_
Time: [0:30

Conditions: _,. _._ (_ ° ¢"
Staff: "pft-(x

Target Description: Projectile Description:

Serial No. (_, T',' (,_. Projectile Dimensions: t _ _.X3
' Obliquity (deg.): 9 5-0 Projectile Weight (g):

Sabot Weight (g):Total Weight (g):

Gun Pressure (psi): PI: GoQ, P2: _" ,P3: gc)o
/7o i

Velocity Measurement: !t

Measurement Time (us) Velocity (fps) _"1

1
2

Ave. ] ff "2(o

4:T7 ta_
Tile Damage Assessment: _-_ _ _t_drCx

¢9

I ( t't t, [

Crater_N):L_ng_:3A__ Wide:/.2¢ Dep_:=0.5-
Volume: (Weight of Sand x Sand Density__)

Tile Cracking ff_)N - Describe):



NASA - JSC
Orbiter Tile Impact Testing

SwRI Project No. 06-7503-005

Test No. _ '_

Time: i0"-Oo

Conditions: (--[o'_ ) 5-_ _"
Staft: _-i_,V t_,-

Target Description: Projectile Description:

_ "V', _ Projectile Dimensions: _g- k _,Serial No.

0bliquity (deg.):° (o,)o Projectile Weight (g): I.))

Sabot Weight (g): __
* Total Weight (g):

[ Gun Pressure (psi): PI: (_OO, p2: _(D , P3: &09

Velocity Measurement:

Measurement Time(us) Velocity (los)
r 1
I

2
---- Ave. _ qqO

Tile Damage Assessment:

Crater (@ Length: Width: Depth:

Volume: (Weight of Sand x Sand Density __)

• Tile Cracking (Y/_)-- Describe):

!i Comments: -fac.-c T',t_,_ ,_ -_ea _/_ -_e_ _0,_31_

"  oos vj.cu '



NASA - JSC
Orbiter Tile Impact Testing

SwRI Project No. 06-7503-005

Test No. 5"0

Date: l-_[t7]'_U
Time: ff: _
Conditions: G 0 ° ("
Staff: "_ _-_"

Target Description: Projectile Description:

Serial No. _'i- "F,"L_. Projectile Dimensions: __ _Y" _
Obliquity (deg.): (9rl a Projectile Weight (g): _ 1-'19

___/_5_ _ Sabot Weight (g): !
Total Weight (g):

Gun Pressure (psi): PI: _°__,P2: l____V3:(vOr)

Velocity Measurement:

Measurement Time (us) VetociW (fps) ,
1
2

Ave. _ (7

Tile Damage Assessment:

@_ ,, cg ttCrater ): Length: I"(do Width:. [. 5(.o Depth: ,1 5

Volume: (Weight of Sand x Sand Density _____)

Tile Cracking (Y/N - Describe):



NASA - JSC

Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. So_

Date: i 7_It_;/?_

Time: _'-/7

Conditions: Clo_c_ $5 -°Staff:

Target Description: Projectile Description:

Serial No. _'_.__"F, _ Projectile Dimensions: /X IX _
Obliquity (deg.): G) o Projectile Weight (g): I, 97

o Sabot Weight (g): __Total Weight (g):

Gun Pressure (psi): PI: (o00 , P2:_ P3: C (90

Velocity Measurement:

Measurement Time (us) Velocity (fps)
1
2

Ave. 7,,_3

Tile Damage Assessment:
t( L_

Volume: (Weight of Sand x Sand Density__)

• Tile Cracking (Y/N - Describe):

V

• t i



NASA - JSC

Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. S [

Date: [Z/,3 I_"
Time: q'.o 7-

Conditions: _" "_" _._.o
Staff: "_c. f_r

Target Description: Projectile Description:

, Serial No. 7tY _ _- Projectile Dimensions: _X _ X-_
, Obliquity (deg.): _ _)c,. Projectile Weight (g):

Sabot Weight (g):

Total Weight (g):

Gun Pressure (psi): PI: _OQ_p2:110 .,P3: Go_

Velocity Measurement:

Measurement Time (us) Velocity (fp.s)
1
2

Ave. _ qt,'g EE

1350
Tile Damage Assessment:

Crater_q): Length: _ ._ Width: [-l Depth: .
)/

Volume: (Weight of Sand x Sand Density _)

Tile Cracking (Y/N - Describe):

Comments:

k



NASA - JSC

Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. _ 1/_

Date: 12]l?Jq_
Time: ,.1".2o

. Conditions: g _ - _ (_Y°
Staff: "_ L-_

.Target Description: Projectile Description:
¢(

Serial No. IC[4- _'(-e_, Projectile Dimensions: l )4 _-0(
Obliquity (deg.): (_'_ * Projectile Weight (g): t. ?9

Sabot Weight (g): __Total Weight (g):

Gun Pressure (psi): PI: _O6 ,P2:][0 ,P3: (-960

Velocity Measurement:

Measurement Time(us) Velociw (fps)
1
2

Ave. __.k

. Tile Damage Assessment: _.. _._ _o'_
B

,¢

Crater (_N): Length:..__, 0 width: /, _,_- Depth: . _S

Volume: (Weight of Sand x Sand Density____)

' Tile Cracking (Y/N - Describe):

! Comments: _ _ _5t-_-I

/



NASA - JSC

Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. _" t _

Date: I_-tlT/_"
Time: /4;yO

Conditions: 5 4 *_ _ _ S °
g/

Staft:

Target Description: Projectile Description:

" Serial No. [;'l "t "F(L._ Projectile Dimensions: I _k X,._
Obliquity (reg.):. G ?° Projectile Weight (g): t,7"_

Sabot Weight (g):
_-o Total Weight (g):

r

Gun Pressure (psi): PI:_ , P2: I 63 ,P3: _oo i

(

Velocity Measurement: t
t

Measurement Time (us) Velociw (fps)
1 I

i

2 i
Ave. / _ff("

/

. . _ _ _,_Tile Damage ,&ssessment- /_,_e._-a _ ;l_

Crater_)N): Length: /_-_._ Z Width:_-3 Depth: •

Volume: (Weight of Sand x Sand Density __,)
i
(

Tile Cracking (Y/N - Describe):

Comments: C_ __ ?o_C



NASA - JSC

Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

• Test No. 5%

Time: "5:o 5
Conditions: _-- 6 _o
Staff: _>_-C,-_2-

Target Description: Projectile Description:

Serial No. _'\_- "V_(..t. Projectile Dimensions: (_ iX3 "'
. Obliquity (deg.): _I_ (oq° Projectile Weight (g): l. 9")

Sabot Weight (g):Total Weight (g): /. 7')

Gun Pressure (psi): PI: Got>.,P2: I_ _P3:G60

Velocity Measurement:

Measurement Time (us) Velocity (_s)
r 1
i 2

-- /7o0
Ave. _ e_,._ _-3 ----

• Tile Damage Assessment:
.... _.._ _: _'-_-

Crater : Length:__ Width: "?' o Depth: , [30 P'_8"d°
, _.-_- 04 -

Volume: (Weight of Sand x Sand Density __3
[
(

[ Tile Cracking (Y/N - Describe):

[

i

, Comments:

o<
- ,".r, - No

i t t

iJ,-.,_yr- c_ ok-,-



NASA - JSC
Orbiter Tile Impact Testing

SwRI Project No. 06-7503-005

Test No. if&

Time: 3', 2.

Conditions: 5_-_g (_S ° _-
Staff: _ _-_

Target Description: Projectile Description:

Serial No. _ _ar "F__ Projectile Dimensions: I_ [ X -_
Obliquity (deg.): 6,9 _' Projectile Weight (g): _J_.7 7"

______//_3"-" Sabot Weight (g):o Total Weight (g):

Gun Pressure (psi): PI: ffaO0 P2" I _'-- P3: 6oo

Velocity Measurement:

Measurement Time (us) Velocity (_s)
f1

2 I
Ave. [35"-(0 g,._J- N y,, .,_-_ _C_'U_,,.. "

i
Tile Damage Assessment:

_N _l t g t¢Crater ): Length: q. c).£'- Width:_- 0 Depth: " _ _- i

Volume: (Weight of Sand x Sand Density __)
I

Tile Cracking (Y/N - Describe):

!



NASA - JSC

Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. -_1o_

Date: IZttb_ ct%
Time: q',oo

Conditions: _.,._ _S-'_
Staff:

Target Description: Projectile Description:
¢¢

Serial No. _'l_" q-__ Projectile Dimensions: t_ y,3
Obliquity (deg.): _ Q ° Projectile Weight (g): [. _ )

Sabot Weight (g):

Total Weight (g):

Gun Pressure (psi): PI: Goo, P2:/2 o , P3:(oo0

Velocity Measurement:

Measurement Time (us) Velocity (_s)
[- 1

2 /
Ave. /5-_ " g

ta
Tile Damage Assessment: o,_ _-

Crater ): Length:/_, 0 Width: /. / Depth: , _ 0

Volume: (Weight of Sand x Sand Density __)

Tile Cracking (Y/N - Describe):

Comments:



NASA- JSC
Orbiter Tile Impact Testing

SwRI Project No. 06-7503-005

" Test No. _-_

Time: /r: 2.O
Conditions: _j o
Staff:

Target Description: Projectile Description:

Serial No. _-I _- "C__ Projectile Dimensions: I X _ X

Obliquity (deg.):___6__ Projectile Weight (g):
•< ,.----"_,_.----- Sabot Weight (g): i

Total Weight (g): /. 7")

Gun Pressure (psi): PI:_._dd_Q_P2:_, P3: _C)O

Velocity Measurement:

Measurement Time (us) Velociw (los)
1
2

Ave. _ / 69

Tile Damage Assessment:

Crater (Y_: Length: Width: Depth:

Volume: (Weight of Sand __ x Sand Density _)

Tile Cracking (Y_- Describe):

Comments:

-_._ fI_-Z;_ _s- F_i 594

- Ho D.._._e_



NASA - JSC

Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. 5/7 /

Date: 12/]9/_ _
Time: io '-_'0
Conditions: _'_. _ 6, 5"°7Staff: ,"r_L

Target Description: Projectile Description:
t¢

Serial No. _--[_L7-7"(._ Projectile Dimensions: I *'X I" X
Obliquity (deg.): (_¢0o ,, Projectile Weight (g): _/.7 9wt.J"

Sabot Weight (g):
Weight (g):Total

Gun Pressure (psi): PI: &00., P2: q_" _P3: (_oO

i Velocity Measurement:

Measurement Time (us) Velocitw (fps)
1

! 2
Ave. _

.f
', Tile Damage Assessment:

Crater ): Length: "-?.0 Width: ], _-'_ Depth: • o_

Volume: (Weight of Sand __ x Sand Density ____)

Tile Cracking (Y/N - Describe):

f
F

L

f Comments: - _'_ _



NASA - JSC

Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

• Test No. S 5

Date:12/l@_
Time: ll_°7
Conditions: _- _
Staff: _ 0 ¢

Target Description: Projectile Description:
i/

SerialNo. F'/_- f,'(_ ProjecfileDimensions: ]"Yx t" fx_
Obliquity (deg.): _o o Projectile Weight (g): /. ?)

Sabot Weight (g): ___Total Weight (g): 1."_)

Gun Pressure (psi): PI: _O0,p2: /[5 ,P3: _0(3

Velocity Measurement: ,:

Measurement Time (us) Velocity (fps)
1
2

Ave. //(_ /

Tile Damage Assessment:

Crater N): Length: 3. (.._..__5 Width: l" _" Depth: • 7 5- ore.

Volume: (Weight of Sand x Sand Density __)
"Dq,,_ Vo,d bte_ ,.,.._ _,,t¢.e. ,, F T,'(.¢_ i

Tile Cracking (Y/N - Describe):

Comments:

l 0' •

- I



NASA - JSC
Orbiter Tile Impact Testing

SwRI Project No. 06-7503-005

Test No.S_

: Time: it; q0

Conditions: 5,_ _ (_'_ _- .
Staff: _\ _"

Target Description: Projectile Description:

Serial No. _'\k-"_ _-- Projectile Dimensions: ]X I X_
Obliquity (deg.):. (o°° Projectile Weight (g): AT?

Sabot Weight (g):Total Weig& (g):

Gun Pressure (psi): PI: boo., P2: ] _., P3: Goo

Velocity Measurement:

Measurement Time _ Velocity (fps)
1
2

Ave.
/.38"6

Tile Damage Assessment: ._I,yk _1_..s _,d/o,.o.

Crater@): Length:q. 7_5 " Width:,,_.?5 '" Depth: GO" Jloc,_,,,_ jo_],.,-k" , /

Volume: . (Weight of Sand x Sand Density __)

s'_do,_,--a._,'_-, o¢ 6o_4 N ,, r'tq
• Tile Cracking (Y/N - Describe):

Comments:

E-



NASA - JSC
• Orbiter Tile Impact Testing

SwRI Project No. 06-7503-005

Test 5 9

Time: /)" )0
Conditions: q3 = F c L_A_
Staff:

Target Description: Projectile Description:

Serial No. ]:"[_ "F,'_..- Projectile Dimensions: l'_ i'_(_'"
Obliquity (deg.):_O '_ Projectile Weight (g): 1.-29

Sabot Weight (g):

Total Weight (g):7_Z

Gun Pressure (psi): PI: (__6_.___,P2:_, P3: Go o

Velocity Measurement:

Measurement Time (us). VelociW (tips)
1
2

Ave. _----- _t._s _/oo f]o_r ;
(

Tile Damage Assessment:

Crater (Y/_" Length: Width: Depth:

Volume: _ (Weight of Sand x Sand Density _____) F
i

Tile Cracking (Y_)- Describe):

Comments:



NASA- JSC

Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

• Test No. 5 ')/_

Time: l/'i5
Conditions: L4] ° }
Staff:

Target Description: Projectile Description:

Serial No. _'//c "C-,'(-_ Projectile Dimensions: [A / X -_
Obliquity (deg.): 4g_',5-'0 ° Projectile Weight (g):

Sabot Weight (g):
Total Weight (g): _../.99

Gun Pressure (psi): PI: G¢___..__O,p2: ZZ _ P3: & oO

Velocity Measurement:

Measurement Time_(_&s2 Velocity (fps)
_ 1

! 2
Ave. q(_

Tile Damage Assessment:

': •Crater (Y/N): Length: Width: Depth:
!

Volume: (Weight of Sand x Sand Density _)

• Tile Cracking _/N - Describe): ,,

_/ 3/_"d;a - .5_,'_h_-ff.,/,,.__-,'o,./7e dee@

Comments: a F57



NASA - JSC

Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. _" _"

Date: 19-/° / _ _
Time: _f:5ff

Conditions: ff _ " _ _ : _
Staff:

Target Description: Projectile Description: . :
[¢

Serial No. F _r "7; _ Projectile Dimensions: ]/_'[)( 3
Obliquity (deg..)_ a_ S O Projectile Weight (g): I. 9 9

Sabot Weight (g):Total Weight (g):

Gun Pressure (psi): el:_,P2:Z/5 ,P3: Goo

Velocity Measurement: ¢

Measurement Time (us) Velocity (fps)
1
2

Ave. _'O /

Tile Damage Assessment:

Length- _9.S- a ,' "Crater ): . Width:. /. 2 Depth: . q/

Volume: (Weight of Sand x Sand Density __.)

(

Tile Cracking (Y/N - Describe):
f

Comments:



NASA - JSC
Orbiter Tile Impact Testing

SwRI Project No. 06-7503-005

estNo.5

Date: VLI"1%_

Time: ] o :o

Conditions: _3 _ _ )-,. _.-_
Staff:

Target Description: Projectile Description:
• L r_

SefialNo. Ft lrr:_9-" o Projectile Dimensions:[ )( [ _( "_ _:
,- Obliquity (deg.):_ 0 Projectile Weight (g):

Sabot Weight (g):
Total Weight (g):

Gun Pressure (psi): PI: _(_(J,P2: }_O _,P3: _oo

• Velocity Measurement:

Measurement Time _ Velociw (tips)
1
2

Ave. c__._ _ _;

Tile Damage Assessment: _"x,'_ _0

! Crate : Length: Width: Depth:

Volume: (Weight of Sand __. x Sand Density _____)

Tile Cracking (Y/N - Describe):

Comments: f a._.. "_'__ - _.__



NASA - JSC

Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

TostNo.5 q A

Date: FZ/_ t _
Time: IO' ( S"_
Conditions: L()° (;
Staff:

Target Description: Projectile Description:

Sefiat No. F I 3r _/k o Projectile Dimensions: / X. k Y_
Obliquity (deg.):_ o Projectile Weight (g): I. q q

Sabot Weight (g):
Total Weight (g):

Gun Pressure (psi): PI: 660 P2: ] 10 P3: _80
e.

Velocity Measurement:

Measurement Time._(g_ Velocity (fps) :
1
2

Ave. I/_ (a (
i

Tile Damage Assessment:

Crater ): Length: q,5 Width: 2.o Depth: 1, 0

Volume: (Weight of Sand x Sand Density_ _7

Tile Cracking (Y/N - Describe):

Comments:



NASA - JSC
Orbiter Tile Impact Testing

• SwRI Project No. 06-7503-005

Test No. (_¢9

Date: '_(_t _
Time: Io'._ o

Conditions: _(3 ° _ _ _ C_f_'-_
Staff:

Target Description: Projectile Description:

Serial No. _'( _ T '(4 Projectile Dimensions: ix _ ) 3"
Obliquity (deg.): -50 °' Projectile Weight (g): I, '1

Sabot Weight (g): __
Total Weight (g):

GnnPressnre(psi): PI: _00 .,P2:200 _P3:600

Velocity Measurement:

Measurement Time (us) VelociW (f-ps)
1
2=v.

Ave. / _3 _--

Tile Damage Assessment:

i, Crater(_N): Length: _ -o Width: _" O Depth: ?, o
i
q

Volume:. (Weight of Sand x Sand Density )

! Tile Cracking (Y/N - Describe):

i

Comments:

. - rd_ Fff Yj%



NASA- JSC

Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. _:_1

Date: 1.z[3i( q Tf

Time:../0:3d (_ oConditions: Ci_J?
sum _oc(_-

Target Description: Projectile Description:
L¢

Serial No. _'[1L q-; [-_ Projectile Dimensions: , _"_ )(. _ _ X , 2-5"

Obliquity (deg.): £'0 _ Projectile Weight (g):

Sabot Weight (g):o Total Weight (g):
3o

GunPressure(psi): PI: _oQ P2: _, P3: _ oo

Velocity Measurement:

Measurement Time (us) VelocitT (f_s)
t
2

F

Ave. 7S'O i.

Tile Damage Assessment:

Crater (Y_ Length: Width: Depth:

Volume: _(Weight of Sand x Sand Density__.)

Cracking (Y,@- Describe):Tile

Comments:



NASA - JSC

Orbiter Tile Impact Testing
SwRI Project No. 06.7503-005

Test No. 55 _-

Date: _z{_((qcg
Time: /_ :5-o

Conditions: (--(__-__d _ _o
Staff: _'_'a--_

Target Description: Projectile Description:
tt t t g/

Serial No. F/_- 7"-,'_ Projectile Dimensions: ._ X. g! .,<._,5-'-

Obliquity (deg.): _o_______°- Projectile Weight (g): . tt._._
Sabot Weight (g):

o
Weight (g):

Total

Gun Pressure (psi): PI:_ P2: _..._.._ P3: (oo_

! Velocity Measurement:

Measurement Time £U_.Q Velocity (fps)
1
2

Ave. I _5-_

Tile Damage Assessment:

! Crater (Y/_: Length: Width: Depth:

Volume: (Weight of Sand x Sand Density ____._)

, Tile Cracking ( - Describe):

! Comments:



NASA - JSC

Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

liqi Test No. (_Date:_ I _ q_

Time: _'. 2o
Conditions: "_'¢_--__ C_,_. _5-°
Staff: _ _/ "

Target Description: Projectile Description:

Serial No. #' _ Projectile Dimensions: i X I K /
Obliquity (deg.): _O ° . Projectile Weight (g):

Sabot Weight (g):Weight (g): _
Total

Gun Pressure (psi): PI: _0 , 1>2: -_-_ , P3:(_.00

Velocity Measurement:

Measurement Time (us) Velociw (fps)
1
2

Ave. 'D_'O

Tile Damp_g_Assessment:
Crater (Y/_. Length: Width: Depth:

Volume: (Weight of Sand x Sand Density__) ' i

Tile Cracking (Y/_- Describe): /_0 "_:70-.tO _--_ j
6*"

Comments: --- _ t_ _" _d.._



NASA - JSC

Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. _" Z¢

Date:' (_)[7_
Time: 2'. ,_c_

Conditions: l-a_.-3-W 4__-" _"
Staff: "_u_

Target Description: Projectile Description:
• _., t¢

Serial No. _'r'eh _C,Q0----" Projectile Dimensions: I v, _ )z I

Obliquity (deg._:_._ '_ Projectile Weight (g):

_ Sabot Weight (g):
.._.____....z/ [o Total Weight (g):

Gun Pressure (psi): PI:_ _°°O P2:_____.., P3: _o

Velocity Measurement:

Measurement Time (us) Velocity (f'ps)
i
2

Ave. /_/gcf'-

Tile Damage Assessment:

Crater (Y/N): Length: Width: Depth:

Volume: (Weight of Sand x Sand Density __)

t Tile Cracking (Y/N - Describe):

i Comments:



NASA - JSC
Orbiter Tile Impact Testing

SwRI Project No. 06-7503-005

TestNo._ ,_

Date: '19/_ /
Time: ._ _-%_

Conditions: _-_ 6 _-_ "
Staff:

Target Description: Projectile Description:

Serial No. "_ _ Projectile Dimensions: [Y-t_- (
Obliquity (deg.): c6_0_" Projectile Weight (g): , _(__

Sabot Weight (g):Total Weight (g):

Gun Pressure (psi): PI:_00 , P2: ]_0,P3:(__90

Velocity Measurement:

Measurement Time (us_ Velocitw (tips)
1
2

Ave. /qfo g"

Tile Damage Assessment:

Crater (Y/_: Length: Width: Depth:

Volume: (Weight of Sand x Sand Density __)

Tile Cracking (Y//4_- Describe):
L/

Comments:



NASA - JSC
Orbiter Tile Impact Testing

SwRI Project No. 06-7503-005

Test No. _5°_"_

Date: _lie][_1
Time: 3'-o0

6
Conditions: C_._oL_r" "_-
Staff: "_L(.r,

f

Target Description: Projectile Description:

Serial No. F/_ _(-0._. Projectile Dimensions: _ _ _.Y"\

Obliquity (deg.): _# Projectile Weight (g):

_ ___.,.,/ Sabot Weight (g):
>G o Total Weight (g):

Zoo

Gun Pressure (psi): PI:_ a_O , P2: _, P3:_

-- Velocity Measurement:

Measurement _ Velocity (fps)
1
2

Ave. ] 010
(
I
I Tile Damage Assessment:

_g) lL t t t_.i Crater N): Length: 2-b-5- Width:__/. (_,3 Depth: O. IO

Volume: (Weight of Sand __ x Sand Density ______)
7

! Tile Cracking (Y/N - Describe):

i.

• >T /+_"2+.



NASA - JSC
Orbiter Tile Impact Testing

SwRI Project No. 06-7503-005

Test No. _z_

Date: | / r)t_
Time: 31¢

Conditions: _C/_ _ 6') o
Staft: -b t--(.7

Target Description: Projectile Description:
e, t_ if

Serial No. _'_ _',(._m. Projectile Dimensions: t "L \ 'h;
Obliquity (deg.): _gO_ Projectile Weight (g): /,99_

...______ Sabot Weight (g): __Total Weight (g): f

GunPressure(psi):PI:(_OOPZ: Lt;- P3:(DOe.y .p

Velocity Measurement:

Measurement Time (us.) Velociw (fps)
1
2

Ave. _c_C)

Tile Damage Assessment:

Crater (Y/N): Length: Width: Depth:

Volume: (Weight of Sand x Sand Density _)

Tile Cracking (Y/N - Describe):_ ]_J _ _I.
G

Comments:



NASA - JSC

Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. _

Date: I/_)/@[
Time: "5'._5d)

Conditions: _^,-_ _ _'_
Staff: "_Lf._ '_

Target Description: Projectile Description:

Serial No. 1_\_ ,X_(,_6l./ Projectile Dimensions: i,_ \ )c,_
!, Obliquity (deg.):. _ _ Projectile Weight (g):

_ Sabot Weight (g):-'-----_ Total Weight (g):

Gun Pressure (psi): PI: ____ P2: I_)f____,P3:_

Velocity Measurement:

Measurement Time (us) Velocity (f0s)
1
2

Ave. [,5" _)e)

Tile

Da_n_a/)geAssessment: _, ,,
Crater(_CN): Length: ,__.____ Width:_ Depth: D, IJ

i Volume: (Weight of Sand x Sand Density _.___)
!
I

Tile Cracking (Y/N - Describe):

I.. _ 6w, Cod'IA _.ko,-.., V

Comments:

!



NASA- JSC

Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. _ c(

Time: '/! o O (_ o
Conditions: _/o _-c__ (_
Staff: "__ C_

Target Description: Projectile Description:
_t rt _t

Serial No. V _- "ti_ Projectile Dimensions: -g-c/ X. _ _/, 2T

Obliquity (deg.): (__)__._.._o. Projectile Weight (g):

Sabot Weight (g):Total Weight (g):

Gun Pressure (psi): Pl:6 °0,P2: _ _ ,P3: 6

Velocity Measurement: [

Measurement Time (us) Velocity (f_s)
1
2

Ave. 7_v5

Tile Damage Assessment:

Crater (Y_. Length: Width: Depth:.

Volume: (Weight of Sand x Sand Density __3

Tile Cracking (Y/_)- Desc?;)" ,_ _ _ cs_."
c/

Comments: _ _,_Jr_?_ CrG*k;:5 ?'k



NASA- JSC

Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No.

Date: [?'(_' / _ _;
Time: 1t '.o0
Conditions: C\_,_ (_ _ o
Staff: "-_L(.W (-/ -

"Target Description: Projectile Description:
t.t

Serial No. _'l_- "r-_ Projectile Dimensions: • %_"X-_( .2_

- Obliquity (deg.):(_)__......L° Projectile Weight (g):
Sabot Weight (g):

_ Total Weight (g):
.7-,

Gun Pressure (psi): PI: _______0_ P2: [_0., V3:(.o00

} Velocity Measurement:

Measurement Time _ Velocity (fps)
1

I

2

Ave. /_00

Tile Damage Assessment:

Crater N): Length: -_ Width: /' _" Depth: , ] 5

Volume: (Weight of Sand x Sand Density __)

Tile Cracking (Y/N - Describe):

I
[

i Comments: . _ _



NASA - JSC

Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. C/'OA

Date: IzI31 _
Time:

Conditions: (--\,_-_ _-- (,q °
Staff: _LC_

Target Description: Projectile Description:
t, i, ,r

Serial No. _-.'% "T'i _ Projectile Dimensions: ,_c(/_ . _( . Z7
Obhqulty (deg.):_ Projectile Weight (g): , I(25.

Sabot Weight (g):Total Weight (g):

Gun Pressure (psi): PI: _OO,P2:20 O P3: _ _©

Velocity Measurement:

Measurement Time (us) Velocity (fps) -
1
2

Ave. 131_

Tile Damage Assessment:

Crater ): Length: ._r-] " Width Depth: . I___._

Volume: (Weight of Sand x Sand Density ______)

Tile Cracking (Y/N - Describe):

Comments:



NASA- JSC

Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. q0 75

Date: Iz(_d 5 Z
Time: 12'.3

Conditions: CI _ _ (__
staff.. "OLG-

Target Description: Projectile Description:

Serial No. _ "F_('-_-- Projectile Dimensions: •_ 24. _'_A. Zj---'-"

,.. Obliquity (deg.): _, $o Projectile Weight (g):
i _ Sabot Weight (g):

" _o Total Weight (g):
25-O

Gun Pressure (psi): PI: g0__, e2: _, P3: &oO

Velocity Measurement:

Measurement Time (us) Vetocitv (fps)
i 1
i

2
Ave. /& qo

! Tile Damage Assessment:

Crater@N): Length:__ r Width:/.] _''l Depth: .11 "

Volume: (Weight of Sand x Sand Density __)

TiIe Cracking (Y/N - Describe):

Comments:



NASA- JSC

Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. _{

Time: 5 _-L(_

Conditions: _'_ _'_c C _
Staff: _:_,-L-c _/

Target Description: Projectile Description:
tt tt

Serial No. _'-{_ _-_ _ Projectile Dimensions: \ K \ _x/

Obliquity (deg.): _o:)_ Projectile Weight (g):

Sabot Weight (g):Total Weight (g):

Gun Pressure (psi): Vl: C_ , V2:_ P3:

Velocity Measurement:

Measurement Time (us) Velocity (fps)
1
2

t

Ave. ") _q

Tile Damage Assessment:

i, t-_ tl it
Crater N): Length:/_....__..L] Width:__if, _ [ Depth: O, _t]

Volume: (Weight of Sand x Sand Density __)

Tile Cracking (Y/N - Describe):

Comments: _'_v_'_- C__r-___c_._



NASA - JSC

Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

TestNo.q_
Date:

Time: 3

°Staff:

Target Description: Projectile Description:

Serial No. _ "@_(,3,_ Projectile Dimensions: ]_- //_" [

Obliquity (deg.): 63 o Projectile Weight (g): .6q ._

__o Sabot Weight (g):
Total Weight (g):

Gun Pressure (psi): PI: (_ _ P2:_ [@___, P3:(oO0

Velocity Measurement:

Measurement Time _ Velociw (fps)
r- 1

2

Ave. ]5"9'C9
(

!

i Tile Damage Assessment:

Crater N): Length: 5,35 Width: Depth: O, qO

Volume: (Weight of Sand __ x Sand Density __

Tile Cracking (Y/N - Describe):
r
i
i

Comments:



NASA - JSC

Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No, _ _

Date:
Time: q : k

Conditions: 5" ^ ,,-_- _ 0S taft: _ t...(._
i

Target Description: Projectile Description:

SerialNo. Projectile Dimensions: I K\ K_
Obliquity (deg.): &9 ° ' Projectile Weight (g):

Sabot Weight (g):_ Total Weight (g):

Gun Pressure (psi): PI: COO , P2: t_ _ P3:_00

Velocity Measurement:

Measurement Time (us) Velociw (f'os)
1
2

Ave. F"pO

Tile Damage Assessment:
tl

Crater_N):_ngth:2,aS " Width:_ Depth:©"2?

Volume: (Weight of Sand x Sand Density _____)

Tile Cracking (Y/N - Describe):

Comments:



NASA - JSC

Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

q_
Test No. I

Date: \It3/_
Time: _1_,_O

Conditions: _'_,., _?_, ? O°
Staff: "_L_ v

,TargetDescription: ProjectileDescription:
_l t¢ tl

SerialNo. _'\_-V_(JL_ ProjectileDimensions:[K \ )k_
Obliquity (deg.): (_9'_ Projectile Weight (g): /, 9c}S

Sabot Weight (g):
Total Weight (g):

Gun Pressure (psi): PI: _&0 P2: 1_5 P3: G C'O2

Velocity Measurement:

Measurement _2 Velocity (los)
1
2

Ave. _/3_-([) o

Tile Damage Assessment:
t., [(

_N): Length: 9. L{5"°" Width: -_- (o (9 Depth: _)- 5 °
Crater

Volume: (Weight of Sand x Sand Density __)

Tile Cracking (Y/N - Describe):

i Comments:

-



NASA - JSC

Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

TestNo.%
Date: _/q/q c{

Time: l_ '._(5-
Conditions: _ _" "_r. _D
staff: _.&_e

Target Description: Projectile Description:

Serial No. _-'t_r_-"_-"_--'_ Projectile Dimensions: \ "/_\ )(.9
Obliquity (deg.):_ Projectile Weight (g): I, _

_ ./ax..../ Sabot Weight (g):Total Weight (g):

Gun Pressure (psi): PI:_,P2: /r]_ _P3: (D_)ff-)

Velocity Measurement:

Measurement _Time_ Velociw (fps),
1
2

Ave. 1.5_2 0

Tile Damage Assessment:

Crater_N): Length:_ ,oa'' Width: /'(_[ Depth:_ 5

Volume: (Weight of Sand x Sand Density __)

Tile Cracking (Y/N - Describe):

Commo. :

;



NASA - JSC

Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. ritz q r)

Date: I/f/_
Time: t0:_ _

-- Conditions: C\o _ _'_ q(9° _-
Staff: __x.G-

Target Description: Projectile Description:

Send,No._/_Vi_ _ojectileDimensions:3/gL_ _ t,O_
Obliquity (deg.): "3____O° Projectile Weight (g): _____..__..__..___,0 % S

Sabot Weight (g):
Total Weight (g):

Gun Pressure (psi): PI: _¢90__P2:_ P3:(.o0(5

Velocity Measurement:

Measurement Time (us) Velocity (fps)
1

' 2

. Ave. / oo 0

Tile Damage Assessment:

Crater (_N): Length: Width: Depth:

Volume: (Weight of Sand x Sand Density __3
k

Tile Cracking (Y/N - Describe):

,, 0¢53 d;_ X cg.__Y

f"_ Comments: N-

i - wl°_'ts- (- q#_Y



NASA - JSC
Orbiter Tile Impact Testing

SwRI Project No. 06-7503-005

Test No. _*-_.,.3 q_ _"

Date: [)y/_Time: _- o O

Conditions: _,_ _--
Staff: _ t_._ --

Target Description: Projectile Description:

Serial No. _'_ "VI_ Projectile Dimensions: 3/$ )_ ],¢3

Obliquity (deg.): _© Projectile Weight (g): , t)g'__

_,...__.__ _"k_.---'- Sabot Weight (g):Total Weight (g):

GunPressure(psi):Pl: _0, P2: /_0. P3"_00

Velocity Measurement:

Measurement Time (us) Velocity (f-ps)
1
2

Ave. I g'O,:_

Tile Damage Assessment:

Crater ): Length: [,0 Width:0 .5_ Depth: 0..5

Volume: (Weight of Sand x Sand Density ) _
I

Tile Cracking (Y/N - Describe):

?_

Comments: _.



NASA- JSC

Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. ]&_ _/q

Date: /1_t c/_"
Time: _ _I_-

Conditions: _, _..- 5_5- 0
Staff: _L_- _

Target Description: Projectile Description:
U t t(

SerialNo._\k- TI_ Projectile Dimensions: -_/_ 2`_ X [{0
: Obliquity (deg.): 6,o° Projectile Weight (g): , O_r

_ 3 ;o Sabot Weight (g):Total Weight (g):

Gun Pressure (psi): PI: GO_,P2: ]_0 _ P3: (0(50

_ Velocity Measurement:

Measurement _ Velocity (f_s)
1
2

Ave. /6 9;-

Tile Damage Assessment:

Crater N): Length:___i,O") Width: O, 56 Depth: O, B(_

Volume: (Weight of Sand _ x Sand Density _____3

• Tile Cracking (Y/N - Describe):

L

- t/etoJ,,_. (+ oLg_T



NASA- JSC

Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

TestNo. _/J_

Time: W. _f

Conditions: L_o_ _[_ /_ f
Staff: _-__(_-

Target Description: Projectile Description:
v (r

SerialNo. _-_ "_k¢.. ProjecdleDimensions: 3/_. _i0. _( i_0
Obliquity (deg.): 30a. Projectile Weight (g): ,0_"

.f Sabot Weight (g):

I@0 Total Weight (g):

Gun Pressure (psi): pl: £o00 ,p2: _/0___, P3:d-6 6

Velocity Measurement:
(

Measurement Time (us) Velocity (fps) ..
1
2

Ave. -------- _) _"-'--

Tile Damage Assessment:

Crater@N): Length: Width: Depth:-

Volume: (Weight of Sand x Sand Density _) '_
(

Tile Cracking (Y/N - Describe): _). _ ,.S,_ _" 0_3ol " C_

Comments:



NASA - JSC

Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. __¢__._ A

Date: [ }f-J_ _
Time: 3:_-

Conditions: _._ -;_ _Staff: _(

Target Description: Projectile Description:

Serial No. _: t17"V' _ Projectile Dimensions: _/_ _ d_a Y,, [,o" /-o7
Obliquity (deg.):_____00 Projectile Weight (g): ,og"

Sabot Weight (g):• _ , o Total Weight (g):
f
t

:, Gun Pressure (psi): PI: £-O0 , P2:_ P3:_0

" Velocity Measurement:

Measurement Time (us) Velocity (fps)
1

.- 2

Ave. _@_9

Tile Damage Assessment:

! Crater : Length: Width: Depth:i

i Volume: (Weight of Sand x Sand Density__

Tile Cracking (Y/N - Describe):

(.5

Co.me=



NASA - JSC
Orbiter Tile Impact Testing

SwRI Project No. 06-7503-005

Test No.._t_ _fi _

Date: ,I ]9[_Time: 3 3 ,_

Conditions: >_," _ 5_-f° ':
Staff: _L(x

Target Description: Projectile Description:

SerialNo. _'\_ "_'- Projectile Dimensions: 3]_'_ l.t_'"
Obliquity (deg.): 36 _ Projectile Weight (g): __ -_ _

Sabot Weight (g):Total Weight (g):

Gun Pressure (psi): PI:(.0OG,P2: _O ,P3: C °O

Velocity Measurement:

Measurement Time (us) Velocity (tips) "
1
2

Ave. "?.._0

Tile Damage Assessment:

Crater.Y_: Length: Width: Depth:

Volume: (Weight of Sand x Sand Density __)

Tile Cracking (Y/N - Describe):

f
Comments: !
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Test No. 41
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Test No. 27
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Test No. 20F
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Test No. 13
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Test No. 5
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Test No. 1



Orbiter Tile Impact Testing

Resultsof AllTests(Totalof 131Tests)

Test NO. Projectile Velocllyi Impect Angle Damage DamageType Damape Max. Dimensions Comments DamageVolume

Type (fps) (degrees) Yesor No (Length x Widex Depth) cubic inches

85 1"x 1"x 3" 980 10 No .......... Velocity(+180Ips) .....

86 1"x 1" x3" 1577 10 Yes ShaitowCrater,Lossof Coatlnq "2.56" x 1,7"x 0.11" Velocit)' (-23 fps) 0.13

89 .89"x .89" x .25" 785 23 No .......... Velocity(-15fps) .....

90 ,89" x ,89"x ,25" 1400 23 yes Crater 0.9" x 1.2"x 0.15" Too SlowVelocity 0.02

90A 39" x .69"x ,25" 1315 23 yes Crater 0.67" x0.95" x 0.13" Too SlowVelocity 0.04

"90B .89"x .89"x .25" 1640 23 yes ShallowCrater lossof Coatin_ t.1" x 1.15"x 0.11", Velocity(+40 fps) 0.03

91 1"xl"xl" 794 23 yes Crater 1.7" x 1.21"x0.24" Valocity(_ fps) 0.17

92 1" x 1"x 1" 1596 23 yes Crater 3.35" x 1.4"x 0.40" Vel. (-4 Ips), Pro).SlightlyBrokenUp 0.67

93 1" x I" x 3" 870 23 Yes Crater 2.25" x 1,32" x0.27" Velocity(+70 Ips) 0.37

94 1" x 1"x 3" -1300 23 Yes Crater 3.45" x 2.66" x0.30" ProiectileBroke Up 0.39

"94A 1" x 1"x 3" 1528 23 yes Crater -5.02" x 1.61"x 0.65" Velooity(-80 fps)_Sit,qhfyCrackedProj, 2.02

97 3/5" dia. X 1" 1000 60 yes Crater 0.53" dia. X 0.35" deep Velocity(-9 fps)rThis is the NewTest97 0.05

98 3/8" d_a,X 1" _803 30 Yes Crater 1.0" x0.53" x 9.3" Too F_.stVe_oclty.HawTest 98 0.09

"98A 3/8" dia. X 1" 1692 30 yes Crater 1.07"X0.56" x 0.36" Velocity (+72 lps)r NewTest 98A 0.10

99 3/8" dia.X 1" -900 60 yes Crater 0.5"dia, X 0.32"deep No ImacooTGuesson Velocily_NewTest99 0,03

99A 9/8" dis. X I" 866 60 Yes Crater 0.58"dia. X 0.35" deep Too F_.stVelocit_'_NewTest99A 0.04

"99S 3/8" di3_X 1" 730 60 Yes Crater 0.62" di_ x0.15" deep Velocii)'(-5 fps),This isthe NewTes199B 0.02

100 3/8" dia. X 1" 929 30 No .......... Tesl No.97 in NoteBook,Vel (-31 fps) .....

101 3/8" dia. X 3" 1567 30, yes Crater 2.09" x0,87" x 0.58" ProjectileBrokeUp_NewTest 101 0.27

101A 3/8" dia. X 3" 1400 30 Yes Crater 1.6" x0.8" x0.58" Too Fast VelocityrNew TeSt101A 0.24

'tOtB 3/8" die=X 3" 1317 38 Yes C(ater 1.85"X t.08" x0.5" VBigotryI+1_1_s}t NewTest 1OlD 0.18

102 3/8" dia. X 3" 1317 30 yes Crater 1.85"x 1.08" x 0.5" Velooit)'(+111fps),New Test 101B 0.18

103 3/8" dia. X 3" 1071 30 Yes Crater 1.5"x 1.0" x 0.5" Velocit),(+46 ips)r New Test103 0.17

104 3/8" d[a,X 3" 1250 60 yes Crater 1.01"dia. X 0.9"deep Velooit)' (+50 fps}_NewTest 104,Pro),Slighit'fBroekn Up 0.15

Tuft-1 1" x 1"x 3" -1432 40 Yes Crater 13" dia, X .013" deep No 1maconrGuesson Velocity .....

Tull-2 1" x 1"x 1" 1575 30 Yes Delaminatlonof Coating 2.5"x 1.5" ProiectiteSfIghtl)'BrokenUp .....

OfficialTestResults torTestMatdxTeStNo. *" Crater ExtendedIo Tile Edge



Orbiter Tile Impact Testing

Results of All Tests (Total of 131 Tests)

Test No. Projectile Velocity Impact Angle Damage DamageType DamageMax. Dimensions Comments Damage Volume

Type (fps) (degrees) (Yes or No} (Length xWide x Depth) cubic Inches

43 1" x1" x3" 1242 t 0 Yes Vet/Blight Crackingat Impactsile ..... Velocity1+42fps) .....

44 1" x1" x3" t 620 10 Yes Ven/Slight CrackingatTile edge ..... Velocity(+20 fps),Prolec01eSlightlyBroken Up .....

45 1" x1" x3" 399 15 No .......... Velocity( - 1fps} .....

46 1" x I" x 3" 853 15 No ...... ***" Velocity (+53 fps) .....

47 t"x1"x3" 1451 15 Yes Crater *'3.1" x 1.3"x 0.5" TooFastVelocity 0.81

47A 1" x 1"x 3" 1122 18 Yes DelaminationandCrackingel Coating 1.5"x 1.0" Velocily(-78 Ips) .....

48 1" x 1"x 3" 1273 15 Yes Delam.Cracking_Loss of Coating 1.5"dia. Too BlowVelocity 0.05

48A 1"x 1"x 3" -1B00 15 Yes Crater 4.0" x 1.3"x 0.4" No Imacon,Guesson Velocity 1.00

4BB 1"x 1"x 3" ~1500 15 Yes SlightCrackingof Tile Edge *.... No 1macont GuessonVelocity .....

"48C 1"x 1"x3" 1526 15 Yes Crater **3,36" x1.25" x0.5" Velocity(-74fps)rExtendedtoTile Edge 0.86

49 1"x 1" x3" 440 23 No .......... Velocity(+40 tpsI "*"*°

50 1"x 1" x3" 920 23 Yes Crater 1.66" x 1.36"x0.15" • Too FastVelocity 0.09

"50A 1"x 1" x 3" 723 23 Yes Crater 1.8" x1.1" x0.2" Velocffy(47 tps) 0.29

51 1"x 1" x 3" ~1350 23 Yes Crater 4.0" x 1.1"x 0,71" No Imaconr Guesson Velocity 2.18

51A 1" x1" x3" ~1350 23 Yes Crater "'4.0 x 1.25"x0.55" No ImaconTGuessonVelocity 1.90

"51B 1" x1" x3" 1356 23 Yes Craler *'4.25" x 1.3"x 0.63" Velocity( �¯�i�fps)rExtendedTOTileEdge 2.51

52 1" x1" x3" -1400 23 Yes Crater 4.4" x2.0" x 0.30" No ImaconI GuessonVelocity 0.46

52A t" x1" x3" 1350 23 Yes Crater 4.75" x2.0" x0.35" TooBlowVelocily 0.98

"52B 1" xI" x 3" 1588 23 Yes Crater ""4.0"x1.1" x 0,8" Velocity(-12 fps)_Extendedto Tile Edge 2,59

53 1"x1"x3" 410 30 No .......... Velocity (+10fps) *****

54 1" x 1"x 3" 803 30 Yes Crater 2.0" x 1.25"x 0.08" Velocity (+3 Ips) 0.17

55 1" x 1"x 3" 1161 30 Yes Crater *'3.65" x 1,5"x .75" Velocity(-39 Ips)rExtendedto Tite Edge 2.01

56 1"x 1"x3" 1386 30 Yes Craler 4.13" x 2.76" x 0.6" Velocity (-214 fps)rProlectileSlightlyBrokenUp 1.83

57 1" x 1"x3" -400 30 No .......... No Imaconr Guesson Velocity .....

"57A 1" x 1"x3" 467 40 Yes i Delam[nationandCrackingofCoating 0.75"diameter x 0.13"deep Velocity (+67 fps) 0.01

58 1"x 1"x3" 801 40 Yes Crater 2.5" x 1.2"x 0.4" Velocity(+1 Ips} 0.76

59 1"x 1"x 3" -1200 40 Yes Crater "*4.0"x3.0" x2.0" No Imaconr GuessonVelocity • '*'"

"59A 1"x 1"x 3" t 126 40 Yes Crater 4.5" x2.0" x 1.0" Velocity (-74Ips) 2,30

60 1"x 1"x 3" 1432 40 YE_ Crater "6.0" x3.0" x2.0" Velocity(-168 Ips)_ProjectileBrokeUp .....

61 .89" x .89" x .25" 750 10 NO .......... Velocity(-50fps) .....

82 ,89" x .89" x 2.5" 1553 10 No .......... Velocity(-47tps) .....

83 1"x 1" x1" 790 10 No .......... Velocity (-10fps} .....

84 1"x 1" x 1" 1426 16 No .......... ProjectileBrokeUp .....

84A 1"x t" x 1" 1464 10 No .......... ProiectileBroke Up .....

'84B 1"x1"x1" 1710 10 Yes Shaitow Craterplossel Coating "'2.25" x 1.63" x 0.10" Velocity(+110) 8.08



Orbiter Tile Impact Testing

ResultsofAll Tests(Totalof 131Tests)

Test No. Projectile Velocity ImpactAngle Damage DamageType DamageMax. Dimensions Comments DamageVolume

Type (fps) (degrees) (Yes or No)i (Length x Widex Depth) cubic Inches

21 t" x1" x 1" 338 10 ,NO ....... *'" Velocity(_2 fps) .....

22 t" x 1"x 1" 670 10 No * ......... Velocity(-130 fps) .....

23 1" x1" x 1" 1147 10 Yes CoatingCrackinq onesmallcrack Velocity(-53Ips) "****

24 1" x1" x 1" 1108 10 Yes DelaminatlonandCrackingolCoatln9! 1.5"x 1.4" TooSlowVelocity *****

240 1" x t" x 1" 1317 10 Yes Delam. Cracking.Lossol Coatng 1.0"x 125" Too SlowVelocity,No 24ATest 0.04

24C t" x1" x 1" 1548 10 Yes Delamlnatlonand Crackingof Coating! ..... ProjectileBrokeUp "***

24D 1" x1" x 1" -1500 10 Yes Delaminalionand Craokin_ofCoating *.... No Imaconr GuessonVelocity *****

24E 1" x1" x 1" -1400 10 Yes ShallowCrater 3.0" x 1.5" No Imacon.Guesson Velocity 0.15

"24F 1" x 1"x 1" 1788 10 Yes ShaitowCraterr Loss ofCoating 2.0" x2.5" Velocity (+188Ips} 0.11

25 1" x 1"x 1" 490 15 NO .......... Velocity(+90 Ips) .....

26 1" x 1"x 1" -800 15 Yes Delaminationand Crackingof Coating t .25"Diameter No Imacon_GuessonVelocity *****

"26A 1" xI" x 1" 856 15 NO .......... Velocity(+58 Ips) *....

27 t" x1" x 1" 1221 15 Yes ShaitowCraterI LossofCoating 1.25" x2.5" x0.1" Velocity(+21 (ps} 0.t 1

28 1"x 1" x 1" 1556 15 Yes StarCrack at ImpactSite ..... ProjectileBrokeUp .....

28A 1" x1" x 1" 1365 15 Yes OelaminatlonandCrackingof Coating 1.0"x3.0" Too SlowVelocity *....

°28B 1"x 1" x I" 1465 15 Yes ShallowCraterI Losso1Coating 2,0" x2.0" x 0.1" Velocity(-135fps)rProjectiteSlightlyBrokenUp 0.10

29 1'x 1" x 1" 353 23 NO * .... ***** Velocity(-47 fps) .... *

30 t" x1" x 1" -800 23 Yes Delaminationol Coating 1.0"x 1.0" No Imaconr GuessonVe]ocity .....

30A 1" x1" X 1" -800 23 Yes VeqtSmallCrac_ 1.0"Lon9 No Imaconr GuessonVelocity *****

"30B 1" x 1" x 1" 934 23 Yes ShallowCraterTLoss of Coa ing 1.0"x 2.0" x 0.1" Velocity (+t34 tps) 0.05

31 t" xt" x 1" 1233 23 Yes Crater *'1.25" x2.25" x0.25" Velocity(+33 fps) 0.34

32 1"x 1" x 1" 1557 23 Yes Crater 3.75" x 1.5" x0.4" Velocit),(-43 Ips} 0.64

33 1" x1" x 1" 452 30 No .......... Velocity(+52 fps) .....

34 1"x 1" x I" -800 30 Yes ShallowCrater,Loss of Coatin9 2.25" x 1.3" x 0.1" No ]macon,Guesson Velocity 0.05

"34A 1"x 1" x 1" 805 30 Yes Crater 2.0" x 1.25"x 0.25" Velocity(+5 Ips) 0.13

35 1"x 1" x 1" 1240 30 Yes Crater 2.25" x 1.38"x 0.4" Velocity (+40 tps)rProjsctiteCracked 0.47

36 1"x 1" x 1" - 1500 30 Yes Crater 3.0"x 1.0" x0.50" No 1macont Guesson Velocity 0.81

"36A 1"x 1" x 1" 1483 30 Yes Crater 2.5"x 1.5'x0.5" Velocity'(-117tps}rProiectiteSlightlyBrokenUp. 0.58

37 1"x 1" x 1" 447 40 No .......... Velocity(+47 Ips) .....

38 1"x 1" x 1" 757 40 Y_ Crater 1.5"x 1.25"x 0.38" Vek)city(-33fpS)rPro}ectilelost a smallpiece 0.21

39 1"x 1" x 1" 1216 40 Yes Crater 2.5" x 1.1• x 0.5" Velocity(+16 fps) 0.65

40 1"x 1"x 1" -1450 40 Yes Crater 2.0" x 1.5" x0.83" No Imaconr GuessonValocit'/ 0.80

"40A 1"x 1"x 1" 1616 40 Yes Crater 3.0" x 1.5• x 0,5" Velocity (+t5 tps}TProiectileSlightlyBrokenUp 0.61

4t 1"x 1"x 3" 409 10 NO ..... * .... Velocity(+9 Ips} .....

42 t" X 1"X 3" 509 10 NO """*...... Velocity(+9 foe) .....

.......E r, I
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Orbiter :rile Impact Testing

Results of All Tests (Total of 131 Tests)

Test No. ProJectge Velocity ImpactAngle Damage DamageType DamageMax.Dimensions Comments Damage Volume

Type (fps) (degrees) (Yes or Na (Lengthx Widex Depth) cubic inches

1 .89" x .89" x .25" 441 10 NO .......... Velocity(+41 Ips) .....

2 .89" x .89" x .25" 975 10 No ..... •.... Velocity (+175fps) .....

3 ,89" x .89"x ,25" 1166 10 No ..... ***"* Velocity(-34fps) • ....

4 .89_x ,89" x .25" 1124 10 No .......... Velocity(_176Ips) .....

4A .89" x,89" x .25" 1340 10 No .......... Velocity(-260 Ips) "**'*

"4B .89"x .89"x .25" 1550 10 No ...... **-" Velocity(_50Ips) .....

8 .89" x.89" x .25" 731 15 No .......... Velocity(+331fps) .....

6 .89" x .89" x .25" 952 15 No .......... Velocity(+152fps) "*'*

7 .89" x .89" x .25" 1279 15 No .......... Velocity (+79 Ips) .....

8 .89" x .89" x .25" 1606 15 Yes Oelamlnalionand Crackingof Coating 1.0" Diameter Velocity(+6 fpe), 0.02

9 .89" x .89" X .25" 579 23 NO ..... *.... Velocity(+179fps) .....

10 .89" X.89" x .25" 794 23 No .......... Velocity(-6 fps) .....

11 .89" x.89" x .25" 1257 23 Yes DelaminatlonandCrackingol Coating 0.94" Diameter Velocity(+57 Ips) .....

12 .89" x .89" x .25" 1490 23 Yes De[am._CrackiagTLossof Coating 1.25"Diameter Velocity (-110 Ips) 0.04

13 .89" x .89" x .25" 552 30 No .......... Velocity(+152fps) .... *

14 .89" x .89" x .25" 825 30 No .......... Velocity (+25 Ips) **'*"

15 .89" x .89" x .25" -1200 30 Yes ShallowCrater LossofCoating 0.9"x 1.1"x 0.12" No ImaconIGuesson Velocity 0.03

"15A .89" x .89" x .25" 1180 30 Yes ShallowCraterr LossofCoating 0.94x 1.25"x 0.13" Velocity(40 Ips) 0.03

16 .89" x.69" x .25" -1500 30 Yes Craler 0.9" x 1.1"x0.2" No ImaconrGuesson Velocity 0.09

16A .89" x .89" x .25" -1500 30 Yes Crater 1.2"x 1.2"x 0.2" No ImaconrGuesson Velocity 0.10

"16B .89" x .ag" x .25" 1605 30 Yes Crater 1.34"x 1.1"x 0.26" Velocity(+5 fps) 0.13

17 .ag" x .80" x .25" 516 40 No ..... ,**** Melody (+116Ips) .....

18 .89" x .89"x .25" 799 40 Yes DefaminatlonandCrackingolCoating 0.66" x 0.98" Velocity (-1 fpe) .....

19 .89" x .89" x .25" ~1200 40 Yes Crater 0.8"x 1.1"x 0.23" No ImaconrGuesson Velocity 0.06

19A .89" x .89" x .25" 885 40 Yes Crater 0.9" x 1.0"x 0.2" Too SlowVelocity 0.05

19B .89" x .89" x .25" 913 40 Yes Crater 0.8"x 1.0"x 0.12" Too SlowVelocity 0.04

19C .89" x .89" x.25" 953 40 Yes Crater 1.0"x 1.2"x0.1" Too SlowVelocity 0.02

"19D .89" x .89" x.25" 1252 40 Yes Crater 1.0'*x 1.1"x 0.41" Velocity (+52 Ips) 0.19

20 .89"x .89" x .25" 1120 40 Yes Crater 0:9" x 1.05" x 0.35" Too SlowVelocity 0.13

20A .89" x .89"x .25" -1500 40 Yes Crater 1.0"x 1.4"x0.4" No Imacon,Guesson Velocity 0.17

20B .89"x .89"x .25" 1074 40 Yes Crater 1.0"x 1.2"x 0.28" Too SlowVelocity 0.11

20C .89"x .89"x .25" -1250 40 Yes Crater 0.94" x1.1" x0.30" No Imacon_Guesson Velocity 0.10

20C .89"x .89"x .25" 1081 40 Yes Craler 1.0"x 1.2"x 0.25" Too SlowVelocity 0.11

20E .89"x .89" x .25" - 1500 40 Yes Crater t.1" x 1.2" x0.5" No ImaconI Guesson Velocity 0.23

20F .89" X.89" x .25" 1520 40 Yes Crater 1.44"x 1.2" x0.47" Velocity1-80los1 n _,t


